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<210> 1
<211> 34
<212> DNA
<213> Atrtificial

<220>
<223> synthetic primer

<400> 1
ccttcgeega ctgatccaaa agtgagacca atge 34

<210> 2
<211> 20
<212> DNA
<213> Attificial

<220>
<223> synthetic primer

<400> 2
aatgatattg agagacaggg 20

<210> 3
<211> 20
<212> DNA
<213> Attificial

<220>
<223> synthetic primer

<400> 3



tataattggc gctgagtatg : 20

<210> 4
<211> 34
<212> DNA
<213> Atrtificial

<220>
<223> synthetic primer

<400> 4
ccttcgecga ctgaaccaat atcttctggg tetc 34

<210> 5

<211> 1896

<212> DNA

<213> Penicillium chrysogenum

<400> 5
ccttcgecga ctgatccaaa agtgagacca atgcacggag acaaatcact taccaatgec 60

tccgagaatc ctgctttgee atcaggtcgg tcgaggtcce agggeacgtce tggetcatac 120
caagccgggg ttgaagttga ggagaccagce gaaggcacgg tcgagetgat ggaaactgecg 180
gtctgctgga ggtgtctgge agetcgaget cgtgcgacca gggecaatge ttectccaca 240
attgtctggce agtacttgaa gaagcegctcc ttcatctgga cgatctcatc aaatggaggt 300
tcctctecat tettgacgeg gacagaggcea tcctctatca tggecttgat ggeetgggtg 360
taagcatcaa tacagtcctt actctictgg aaaaacgaat ccaggtcgtc tccggatige 420
agagcattca ggcgggcgtt tgaaatggta gaagccatga ctcgaggatc aagtttggca 480
tcggatgcca tggggacagt tggaagagaa gtgggaggga acatcaactg agaataaatg. 540
ggggagtcct ttgggtcagg acgcttgaaa agcggataga tgagatccgg atggagaatc 600
tctggacctg aaatatctcg agtctctcge tcacgtgtag gttgggtagg cgacttgegt 660
agtttggaga gagctccccg tagaccgatc ttgttaacca tgcttgcgft tgatacatga 720
gaggaagaaa ggaaaacatg aagcacccga tgggttttat atttttaaga ttaaaatatt 780 .

aaatattaaa taaaaaaata aaaaaaataa acagattata caattgagat gttagacgat 840



gcatttgaca tgtctgacca gtaacggtga aggtgctcat gtacgaataa gcctacgact 900
catgaagacg actcattaac cactacgcga ctcacacgat tggcgaatgg gacaaatgcg 960
acgaacggaa gtggaaccaa ctgtttcttc agaéagagaa attgacgaac gcaatcagat 1020

* ttaaagcggc tggaagtcac ctgggcaggt tccggaactt agggetgace ggegtttccc 1080
taccagctce agaaaccagc tccagaaacc agactccaga aaccagactc cagaaaccag 1140
actccagaaa ctagactcta gaaaccagca ctagaaacca gactctagaa accagcacta 1200
gaaactagca ctagaaacta gcactagaaa ctagctctag aaactagctc tagaaactag 1260
cactagaaac cagctccaga aaccagctcc agaaaccagc tccagaaacc agctccagaa 1320
ccagctccag aaaccagctc cagaaaccag ctccgcagec-agcaaaatat cagetgtacg 1380
cctctaccac cggtgggcegce ttacagcetecg ctggtactga caacgcggag agcgaacgge 1440
gatggcacca ccacttgagc atacgcectgt ggacgttagt acaacgtagt acttaaaagc 1500
tcgtactcta gaattatgga tcctgagctt gcctgaaggg aaaaaagaga gaaaagaaat 1560
aggtagcttc tctttgatta tgcgagtcat ccttagtgec ccaggggeca cgctaatctt 1620
ctttgtatac tattttcagt tgaccatata ccccaaagggv cgaaatgtat ggccatgaag 1680
ttggatttag cctcaattgg aggccgaatc acacgctctc aggttatgta tggjtgattgg 1740
tctatgattg acctcaggeg gggcetgtcag ccctaaggea gecatcgtac ttcaccaaaa 1800
agagaccccg atctgatect ctcgatgtgt tgtacatagce tgattattat ttaaacccce 1860
tcctgctcac tagaccccct gtctctcaat atcatt 1896

<210> 6

<211> 1829

<212> DNA

<213> Penicillium chrysogenum

<400> 6
tataattggc gctgagtatg tctcattict ggtaaatggce ttaatggaat acgggatatg 60

tagatattac tcctttctit tttcatgaaa gacaggatct acagatctac aatatagctc 120



ctaatatcga tggattttct atcaaccaga cttagaacaa ctagtggacc gaccgttcct 180
gtttacctat ccttatataa attacgatca tctttatgca cggccgecac agaaaaagac 240
cattgaatga gtagtcaagc aagtatacat tttctattgt acaaatggcc aaaccaaggt 300
aggtcaaaag gaatattaaa gagtaaaaga gcgggaatat caccacatga égcgctgagt 360
cttgccaggc tcctgeggece actcaaagcece cttgtacagg aagacatace cggtgatcag 420
attaatgatc aagaaccaga ccgtctccac aaactttggc aagttgacaa tgaggtccga 480
gcgacgcttg gettcctetg tgegggggeg agtttetegg teccectgaaca gacatggcag 540
tggaggaaga tgcacacgcc acataaccca aggaatgatg aggtagcggg gttcaacaag 600
gggtgcetgtg atgagagaca gggaagtagce cgccagccaa acaaggacga agctaacgcg 660
cggtgcctce agcaattetc tetgecgegt gagtatgtgt tgctggacce tagetaggac 720
cgbgggatct tttggatccg taatccctgce tggtagceteg cttgtgtcag tgttcttggt 780
ttctgetggt ggateggect tettgggctt cttgttactg ggeecggtigg gettcttcgt 840

cccctttggt ggcetgttggt gegcettgtag aggcettgege acagaagacg aagtggattt 900
gggctcttga getgetggag ctggagecgg ggeccgggact ggagettggg gegecagetga 960
agcagattgc tgaactcgca gggccttggg cggacgttga atggtggtaa atccgaéggc 1020
ggagatcacg acccatccgc agaggaaata gactggcact gcagcatact tgactgetgg 1080
gtgaagcaga agaatgcgga acacgtagaa cacatagtgt cggttatcag caagggtgaa 1140
tgggtgcaca atggtgttga agtggaccac ggcaagcata agcgggatca caaccagggc 1200
tgctitgagt ttgggatatt tcatctgttt aggcgggaag ccgaggttca aatatttagg 1260
gagtggctta agggcgagaa tgttgaccaa gggaaggatg aagagaggcec atgagaagaa 1320
ggtgaaatac ggccagatgt agagcatctg agcgagatgg atacccgegg tatggaactc 1380
cttgtgacct attgaatagc aaggattagt caaaatigta tttaatgtaa taaaacaagc 1440
cactcttacc taggacaact ccgttgttcc aaagcacaaa cgcaccaaag gccgcaagga 1500

cgatgatgtg gggaatgaga gaaacaagga gagagaaagg cttcticagg ccgacagttg 1560



caagtgagat ggcggtcttc ggataatcta tatactaggt tagaatgggt cccggtttge 1620
tttatattgt atgtaaaaag agatcaattt accttccaag gaagcctccg aaacgagagg 1680
atcatacacc tcattctgca ggccttgctt cacaatagta gacactttgg atgacatgca 1740
-aggcgtggca gactttCQaa tcttgcggag cacttgaagt ccacctagga aaacagagac 1800

ccagaagata ttggttcagt cggcgaagg 1829

<210> 7
<211> 18
<212> DNA
<213> Attificial

<220> ,
<223> Synthetic primer

<400> 7
tgcagcgcgt tagaatac 18

<210> 8
<211> 19
<212> DNA
<213> Atrtificial

<220>
<223> Synthetic primer

<400> 8 :
cggatccttc gecgactga 19

<210> 9

<211> 3706

<212> DNA

<213> Penicillium chrysogenum

<400> 9
tgcagcgcegt tagaatactc aagctatgca tcaagcettac atatgccacc agggctacga 60

- aacatcaatg ggctacatct catggctaaa caagtacgac gaaggggact cggttctgac 120
aaccatgctc cgcaaagccg gtgecgtctt ctacgtcaag acctetgtce cgcagaccct 180

gatggtctgc gagacagtca acaacatcat cgggcgcacc gtcaacccac gcaacaagaa 240



ctggtcgtge ggeggceagtt ctgatggtga gggtgcgate gttgggattc gtggtggegt 300
catcggtgta ggaacggaca tcggtggcetc gattcgagtg ccggecgegt tcaacttcct 360
gtacggtcta aggccgagtc atgggcgget gecgtatgca aagatggcga acagcatgga 420
gggtcaggag acggtgcaca gegttgtcgg gccgattacg cactetgttg agggtgagtc 480
cttcgcectct tecttcetttt cetgetctat accaggectc cactgtectce ctttcttget 540

ttttatacta tatacgagac cggcagtcac tgatgaagta tgttagacct ccgcctcttc 600
accaaatccg tccteggtca ggagecatgg aaatacgact ccaaggtcat ccccatgece 660
tggcgccagt ccgagtcgga cattattgcc tccaagatca agaacggcegg getcaatatc 720
ggctactaca acttcgacgg caatgtcctt ccacaccctc ctatcctgeg cggegtggaa 780
accaccgtcg ccgecactcge caaageeggt cacaccgtga cccegtggac gecatacaag 840
cacgatttcg gccacgatct catctcccat atctacgcgg ctgacggcag cgccgacgta 900
atgcgcgaca tcagtgcatc cggcgagecg gegattccaa étatcaaaga cctactgaac 960
ccgaacatca aagctgttaa catgaacgag ctctgggaca cgcatctcca gaagtggaat 1020

~ taccagatgg agtaccttga gaaatggcgg gaggctgaag aaaaggccgg gaaggaactg 1080
gacgccatca tcgcgecgat tacgectace getgeggtac ggcatgacca gttccggtac 1 140
tatgggtatg cctctgtgat caacctgctg gatttcacga gegtggttgt tccggttacc 1200
tttgcggata agaacatcga taagaagaat gagagtttca aggcggttag tgagcttgat 1260
gccctcgtge aggaagagta tgatccggag gegtaccatg gggcaccggt tgcagtgcag 1320
gttatcggac ggagactcag tgaagagagg acgttggcga ttgcagagga agtggggaag 1380
ttgctgggaa atgtggtgac tccatagcta ataagtgtca gatagcaatt tgcacaagaa 1440
atcaatacca gcaactgtaa ataagcgctg aagtgaccat gccatgctac gaaagagcag 1500
aaaaaaacct gccgtagaac cgaagagata tgacacgctt ccatctctca aaggaagaat 1560
cccttcaggg ttgegtttce agtctagaca cgtataacgg cacaagtgtc tctcaccaaa 1620

tgggttatat ctcaaatgtg atctaaggat ggaaagccca gaatattggce tgggttgatg 1680



getgcttcga gtgcagtcte atgetgccac aggtgactct ggatggccce ataccactca 1740
acataacttc gtatagcata cattatacga agttatggat ccactagtga attcgtttaa 1800
acgataatga tattgagaga cagggggtct agtgagcagg agggggttta aataataatc 1860
agctatgtac aacacatcga gaggatcaga tcggggtctc tttttggtga agtacgatgg 1920
ctgccttagg getgacagee ccgectgagg tcaatcatag accaatcacc atacataacc 1980
tgagagcgtg tgattcggcc tccaattgag gctaaatcca acttcatgge catacatttc 2040
gccctttggg gtatatggtc aactgaaaat agtatacaaa gaagattagc gtggccectg 2100
gggcactaag gatgactcgc ataatcaaag agaagctacc tatttcttit ctctcttttt 2160
tcccttcagg caagcetcagg atccafaatt ctagagtacg agcttttaag tactacgttg 2220
tactaacgtc cacaggcgta tgctcaagtg gtgg_tgccat cgccgttcge tetecgegtt 2280
gtcagtacca gcgagctgta agcgcccacc ggtggtagag gegtacagcet gatattttge 2340
tggctgégga gctggtttct ggagcetggtt tctggagetg gttctggage tggtttctgg 2400
agctggtttc tggagctggt ttétggagct ggtttctagt gctagttict agagctagtt 2460
tctagagcta gtttctagtg ctagtticta gtgctagttt ctagtgctgg tttctagagf 2520
ctggtticta gtgctggttt ctagagtcta g&tctggag tctggttict ggagtctggt 2580
ttctggagtc tggtttctgg agctggtttc tggagetggt agggaaacgce cggtcagccc 2640
taagttccgg aacctgccca ggtgacttcc agecgcttta aatctgattg cgttcgtcaa 2700
tttctctttc tgaagaaaca gttggttcca cttecgttcg tcgeatttgt cccattcgee 2760
aatcgtgtga gtcgcgtagt ggttaatgag tcgtcttcat gagtcgtagg cttaticgta 2820
catgagcacc ttcaccgtta ctggtcagac atgtcaaatg catcgtctaa catctcaatt 2880
gtataatctg tttatttttt ttattttttt atttaatatt taatatttta atcttaaaaa 2940

tataaaaccc atcgggtgct tcatgttttc ctttcttcct ctcatgtatc aaacgcaage 3000 |
atggttaaca agatcggtct acggggagct ctctccaaac tacgcaagtc gectacccaa 3060

cctacacgtg agcgagagac tcgagatatt tcaggtccag agattctcca tccggatetc 3120



atctatccgc ttttcaageg tectgaccca aaggactccec ccatttattc tcagttgatg 3180
ttccetecca ctictettce aactgtcecce atggcatcecg atgccaaact tgatcctcga 3240
gtcatggctt ctaccatttc aaacgccege ctgaatgcte tgcaatcegg agacgacctg 3300
gattcgtttt tccagaagag taaggactgt attgatgctt acacccagge catcaaggec 3360
atgatagagg atgcctctgt ccgcgtcaag aatggagagg aacctccatt tgatgagatc 3420
gtccagatga aggagcgctt cttcaagtac tgccagacaa ttgtggagga agcattggcc 3480
ctggtcgcac gagctcgage tgccagacac ctccagcaga ccgcagtttc,: catcagctcg 3540
accgtgcctt cgctggtctc ctcaacttca accccggcett ggtatgagec agacgtgecce 3600
tgggacctcg accgacctga tggcaaagca ggatictcgg aggcattggt aagtgatitgy 3660
tctccgtgea ttggtctcac ttttggatca gtcggcgaag gatceg 3706

<210> 10

<211> 4990

<212> DNA

<213> Penicillium chrysogenum

<400> 10
tgcagcegcgt tagaatactc aagctatgca tcaagettgt cccagagctc gttcatgtta 60

acagctttga tgttcgggtt cagtaggtct ttgatatttg gaatcgccgg ctcgeccggat 120
gcactgatgt cgcgcattac gtcggegetg ccgtcagecg cgtagatatg ggagatgaga 180
tcgtggccga aatcgtgcett gtatggegtc cacggggtca cggtgtgacc ggctttggeg 240
agtgcggcga cggtggtttc cacgecgege aggataggag ggtgtggaag gacattgeccg 300
tcgaagttgt agtagccgat attgagcccg ccgttcttga tcttggagge aataatgtcc 360
gactcggact ggcgccaggg catggggatg accttggagt cgtatttcca tggctcctga 420
ccgaggacgg atttggtgaa gaggcggagg tctaacatac ttcatcagtg actgeccggtc 480
tcgtatatag tataaaaagc aagaaaggag gacagtggag gcctggtata gagcaggaaa 540

agaaggaaga ggcgaaggac tcaccctcaa cagagtgcgt aatcggcccg acaacgetgt 600



gcaccgtctc ctgaccctee atgetgticg ccatctttge atacggcage cgecccatgac 660
teggcecttag accgtacagg aagttgaacg cggecggeac tcgaatcgag ccaccgatgt 720
ccgttcctac accgatgacg ccaccacgaa tcccaacgat cgcaccctca ccaccagaac 780
tgcegecgcea cgaccagtic ttgttgegtg ggttgacggt gegeccgatg atgttgttga 840
ctgtctcgca gaccatcagg gtctgcggga cagaggtcett gacgtagaag acggcaccgg 900
ctttgcggag catggttgtc agaaccgagt ccccttcgtc gtacttgttt agccatgaga 960
tgtagcccat tgatgtttcg tagccctggt ggcatatgtt agctgacaaa aagggacatc 1020
taacgactta ggggcaacgg tgtaccttga ctcgaagctg gtctttgaga gagatgggga 1080
ggccatggag tggaccaacg ggtctcttgt getttgcgta gtattcatcg agttccettg 1140
cctgcgegag ageggegtca gggaagaact cgtgggegcea gtttgtctge acagéagcca 1200
gcgtcagctt gatagtccca taaggtggeg tigttacatc tccctgagag gtagagggga 1260
ccctactaac tgctgggcega ttgetgecceg tttacagaat getagegtaa cttccaccga 1320 |
ggtcaactct ccggccgccé gcttggacac aagatctgca gcggaggcect ctgtgatctt 1380

- cagttcggcc tctgaaagga tcceccgattt ctttgggaaa tcaataacge tgtcttccge 1440
aggcagcgtc tggactttce attcatcagg gatggttttt gcgaggeggg cgcgcttat_c 1500
agcggccagt tcttcccagg attgaggcat ggtgatgtct gctcaagegg ggtagetgtt 1560
agtcaagctg cgatgaagtg ggaaagctcg aactgaaagg ttcaaaggaa taagggatgg 1620
gaaggatgga gtatggatgt agcaaagtac ttacttaggg gaaataaagg ttcttggatg 1680
ggaagatgaa tatactgaag atgggaaaag aaagagaaaé gaaaagagca gctggtgggg 1740
agagcaggaa aatatggcaa caaatgttgg actgacgcaa cgaccttgtc aaccccgeccg 1800
acacaccggg cggacagacg gggcaaagct gcctaccagg gaétgaggga cctcagcagg 1860
tcgagtgcag agcaccggat gggtcgactg ccagcttgtg ttcccggtct gcgccgctgg' 1920
ccagctcctg agcggccttt ccggtttcat acaccgggca aagcaggaga ggcacgatat 1980

ttggacgccc tacagatgcc ggatgggcca attagggagc ttacgcgcecg ggtactcget 2040



10

ctacctactt cggagaaggt actatcfcgt gaatctttta ccagatcgga agcaattgga 2100
cttctgtacc taggttaatg gcatgctatt tcgccgacgg ctatacacce ctggcttcac 2160
attctccttc gettactgee ggtgattcga tgaagcetcca tattctccga tgatgcaata 2220
gattcttggt caacgagggg cacaccagcc tttccacttc ggggcggagg ggecggecggt ‘2280
cccggattaa taatcatcca ctgcacctca gagecgecag agetgtetgg ccagtggett 2340
attactcagc ccttctetct gegtcegtee gtetctcege atgccagaaa gagtcataac 2400
ttcgtataat gtatgctata cgaagttatc ctgcaggecg acgecgacca acaccgeegg 2460
tccgacggceg gcccacgggt cccaggagét tgagatccac ttaacgttac tgaaatcatc 2520
aaacagcttg acgaatctgg atataagatc gttggtgtcg atgtcagctc cggagttgag 2580
acaaatggtg ttcaggatct cgataagata cgttcatttg tccaagcagc aaagagtgcc 2640
ttctagtgat ttaatagctc catgtcaaca agaataaaac gegttttcgg gtttacctct 2700
tccagataca gctcatctgce aatgcattaa tgcattgact gcaacctagt aacgecttica 2760
ggctccggeg aagagaagaa tagettagca gagctatitt cattttcggg agacgagatc 2820
aagcagatca acggtcgtca agagacctac gagactgagg aatccgcetct tggctccacg  2880.
cgactatata tttgtctcta attgtacttt gacatgctcc tcttctttac tctgataget 2940
tgactatgaa aattccgtca ccagcccetgg gticgcaaag ataattgcat gtttcttcct 3000
tgaactctca agcctacagg acacacattc atcgtaggta taaacctcga aatcattcct 3060
actaagatcg tatacaatag taaccatgca tggttgccta gtgaatgctc cgtaacaccc 3120
aatacggcgc gccatgcggce cgctagttta aacgattata attggegetg agtatgtctc 3180
atttctggta aatggcttaa tggaatacgg gatatgtaga tattactcct ttcttttttc 3240
atgaaagaca ggatctacag atctacaata tagctcctaa tatcgatgga ttttctatca 3300
accagactta gaacaactag tggaccgacc gttcctgttt acctatcctt atataaatta 3360
égatcatcﬁ tatgcacggc cgccacagaa aaagaccatt gaatgagtag tcaagcaagt 3420

atacattttc tattgtacaa atggccaaac caaggtaggt caaaaggaat attaaagagt 3480



11

aaaagagcgg gaatatcacc acatgaagcg ctgagtcttg ccaggcetect gcggecactc 3540
aaagcccttg tacaggaaga catacccggt gatcagatta atgatcaaga accagaccgt 3600
ctccacaaac tttggcaagt tgacaatgag gtccgagcga cgcettggcett cctetgtgecg 3660
ggggcgagtt tctcggteee tgaacagaca tggcagtgga ggaagatgeca cacgecacat 3720
aacccaagga atgatgaggt agcggggtic aacaaggggt gctgtgatga gagacaggga 3780
agtagccgec égccaaacaa ggacgaagct aacgcgeggt gcctccagcea attctctctg 3840
ccgcegtgagt atgtgttget ggaccctage taggaccgeg ggatcettttg gatccgtaat 3900
ccetgetggt agetegcettg tgtcagtgtt cttggttict getggtggat cggecttett 3960
gggcttcttg ttactgggcec ggttgggctt cticgtcccc tttggtgget gttggtgege 4020
ttgtagaggc ttgcgcacag aagacgaagt ggatttgggc tcttgagetg ctggagetgg 4080
agccggggcec gggactggag cttggggege agctgaagca gattgctgaa ctcgcaggge 4140
cttgggcgga cgttgaatgg tggtaaatcc gaaggcggag atcacgaccc atccgcagag 4200
gaaatagact ggcactgcag catacttgac tgctgggtga agcagaagaa tgcggaacéc 4260
gtagaacaca taigtgtcggt tatcagcaag ggtgaatggg tgcacaatgg tgttgaagtg 4320
gaccacggca agcataagcg ggatcacaac cagggctgct ttgagtttgg gatatttcat 4380
ctgtttaggc gggaagccga ggttcaaata &tagggagt ggcttaaggg cgagaatgtt 4440
gaccaaggga aggatgaaga gaggccatga gaagaaggtg aaatacggcc agatgtagag 4500
catctgagcg agatggatac ccgeggtatg gaactccettg tgacctattg aatagcaagg 4560
attagtcaaa attgtattta atgtaataaa acaagccact cttacctagg acaactccgt 4620
tgttccaaag cacaaacgca ccaaaggccg caaggacgat gatgtgggga atgagagaaa 4680
caaggagaga gaaaggcttc ttcaggccga cagttgcaag tgagatggeg gtcttcggat 4740
aatctatata ctaggttaga atgggtcccg gtttgcttta tattgtatgt aaaaagagat 4800
caatttacct tccaaggaag cctccgaaac gagaggatca tacacctcat tctgcaggec 4860

ttgcttcaca atagtagaca ctttggatga catgcaaggc gtggcagact ttcgaatctt 4920



12

gcggagcact tgaagtccac ctaggaaaac agagacccag aagatattgg ttcagtcggec 4980
gaaggatccg 4990

<210> 11

<211> 933

<212> DNA

<213> Penicillium chrysogenum

<400> 11
atgaaaatct ccgcaccacg cgctetcgec ctttetgtgg ctgttggaca tgctttaget 60

gccgttacga agggcgtcte tgataacatc tacaaccgtc tggttgacat ggccaccatc 120
tcccaag‘ctg cttatgcaga tttgtgcaag attccggcga ctataactac ggtggagaag , 180
atatacaacg cccaaaccga tatcaatgga tgggttctcc gcgacgatag tcgtcaggaa 240
atcatcgttg tctttcgcgg cactgetggt gacacgaact tgcagctcga taccaactac 300
actcfcgctc catttgacac cttgccgaaa tgcattggtt gtgccgtgca tggcggatac 360
tatcttggat ggacctctgt ccaagatcag gtcgagtcac ttgttcagca gcaggccgge 420
cagtatccgg agtatgcatt gacggtcacg ggtcacaggt atgatagttt ctcctggtct 480
acgttctcac aaccataccc tctttttatc catgtcgtit titgacttga ctgacgtaca 540
tgatccagtc tgggtgcgtc gatggcagca ataactgcta gccagcetgte cgctacatac 600
gagcatgtca cattgtacac cttcggcgaa ccgeggactg gcaacctgge atacgcatcg 660
tatatgaatg agaatttcga agcgacgagc cctgagacaa ctcggttctt tcgtgtcacc 720
cacggcaacg atggaatccc aaacctgeca ccggcetgaac agggctatgt tcattctgge 780
attgaatact ggagtgtcga tccccatcge cectggtagca cgagtgtetg cactggaaat 840

gaggtccagt gctgtgaggc tcagggagga cagggggtga atgatgatca tataacttat 900

tttgggatgg cgagcggagc ttgcagcetgg tag 933

<210> 12

<211> 280

<212> PRT

<213> Penicillium chrysogenum
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<400> 12

Met Lys lle Ser Ala Pro Arg Ala Leu Ala Leu Ser Val Ala Val Gly
1 5 10 15

His Ala Leu Ala Ala Val Thr Lys Gly Val Ser Asp Asn lle Tyr Asn
20 25 30

Arg Leu Val Asp Met Ala Thr lle Ser Gin Ala Ala Tyr Ala Asp Leu
35 40 45

Cys Lys lle Pro Ala Thr lle Thr Thr Val Glu Lys lle Tyr Asn Ala
50 55 60

GIn Thr Asp lle Asn Gly Trp Val Leu Arg Asp Asp Ser Arg Gin Glu
65 70 75 80

lle lle Val Val Phe Arg Gly Thr Ala Gly Asp Thr Asn Leu GIn Leu
85 90 95

Asp Thr Asn Tyr Thr Leu Ala Pro Phe Asp Thr Leu Pro Lys Cys lle
100 105 110 '

Gly Cys Ala Val His Gly Gly Tyr Tyr Leu Gly Trp Thr Ser Val Gin
115 120 125

Asp GIn Val Glu Ser Leu Val GIn Gin Gin Ala Gly Gin Tyr Pro Glu
130 135 140

Tyr Ala Leu Thr Val Thr Gly His Ser Leu Gly Ala Ser Met Ala Ala
145 150 155 160

lle Thr Ala Ser Gin Leu Ser Ala Thr Tyr Glu His Val Thr Leu Tyr
165 170 175

Thr Phe Gly Glu Pro Arg Thr Gly Asn Leu Ala Tyr Ala Ser Tyr Met
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180 185 190

Asn Glu Asn Phe Glu Ala Thr Ser Pro Glu Thr Thr Arg Phe Phe Arg
195 200 205

Val Thr His Gly Asn Asp Gly lle Pro Asn Leu Pro Pro Ala Glu GIn
210 215 220

Gly Tyr Val His Ser Gly lle Glu Tyr Trp Ser Val Asp Pro His Arg
225 230 235 240

Pro Gly Ser Thr Ser Val Cys Thr Gly Asn Glu Val GIn Cys Cys Glu
245 250 255

Ala GIn Gly Gly GIn Gly Val Asn Asp Asp His lle Thr Tyr Phe Gly
260 265 270

Met Ala Ser Gly Ala Cys Ser Trp
275 280

<210> 13
<211> 1341
"~ <212> DNA
<213> Penicillium chrysogenum -

<400> 13
atgggtttcc taaagctcct ctcgacgtcce cttgcgacte tggcagtcgt taatgcecggt 60

aagctcctta ccgccaatga cggcgacgag gtcgttccta getcctacat tgtcgtcatg 120
aatgatggtg ttagcaccgc gcagtttgaa acccaccgta actgggcetge aaatgticat 180
gctcgtacca ggagtctcaa gggtggcgag tctggaccag ggaagcattt cgacatcaat 240
ggcatgaaag gatacagcgc tagcttcgat gatcgtaccg tcaaagacat tgctagtgac 300
ccgacggtat ggccttccat tacccacgtt gattcctcaa gagegtgttg aaatctgace 360
cgcagtgcaa atataggtca agtacgttga accagacatg gttgtgaacg cgaccgccaa 420

cgtggttcag cgcaatgctc cttcatgggg tetctctecge atctctagca agaagtccgg 480
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tgctaccgac tatgtgtatg actctactgc tggtgagggce atcgtgatct atggegtcga 540
caccggcatt gacattggge atgcggactt tgggggeege getgagtggg geaccaacac 600
tgctgacaat gatgacactg acggcaatgg ccatggcacc cacactgcat ctactgcagc 660
gggcagcaag ttcggtgttg caaagaaggc ctctgtcgtt gctgttaégg tccttggtge 720

' cgatggttct ggaaccaatt cgcaagtcat cgctggcatg gattgggecg tcaaagattc - 780
aaagtctcge ggcgecactg gcaagtctgt tatgaacatg tctctgggtg gtgectattc 840
ccgggctatg aatgacgceceg ctgccaatgt cgttagatcce ggtgtcttte tetetgttge 900
tgccggcaat gaagcccagg atgegagtaa cageteccet gettetgete cgaatgtatg 960
cactattgcc gcttctacca actcagacgg aagtgcttcce ttcaccaact teggttcegt 1020
tggtaagaac tccacctctc ccttagtgcg aagtgtgctt ggtggtcgag gaattgtact 1080
gacggtatta ctacagtcga cctctatgct cctgggaagg acatcacgge cgcataccct 1140
ggtggtggct caaagaccct gtccggaacc tctatggetg ccccgeatgt tgetggtget 1200
gccgcectacc tgatggctct cgagggtgtg acctctgata aagcettgege cegtattgtc 1260
gagcttgcta'tctcgtctat ctccageget ccgtccggca ctaccagcaa gcttctgtaf 1320
aacggtatca acgcccaatg a 1341

<210> 14

<211> 307

<212> PRT

<213> Penicillium chrysogenum

<400> 14

I1VIet Arg Ph5e Ser Phe PI';% Thr Ala Leu1 ger Ala Val Ala Ser Leu Gly

His Ala Leu Pro Gly Lys Val Gin Thr Arg Asp Val Ser Thr Ser Glu
20 - 25 30

Leu Asn GIn Phe Gly Phe Trp Val GiIn Tyr Ala Ala Ala Thr Tyr Tyr |
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35 40 45

lle Glu Asn Tyr Asp Ala Gin Val Gly Asp Lys lle Ser Cys Ser Lys
50 55 60

Gly Asn Cys Pro Glu Val Glu GiIn Thr Gly Ala Thr Val Phe Tyr Asp
65 70 75 80

Phe Ser Lys Thr Thr lle Thr Asp Thr Ala Gly Phe Ile Ala Val Asp
85 90 95

His Thr Asn Ala Ala Val Val Leu Ala Phe Arg Gly Ser Tyr Ser Val
100 105 110

Arg Asn Trp Val Ser Asp Ala Thr Phe lle His Thr Asn Pro Asp Leu
115 120 125

Cys Asp Gly Cys Leu Ala Glu Leu Gly Phe Trp Ser Ser Trp Glu Leu
130 135 140

Val Arg Asp Asp lle lle Lys Glu Leu Lys Asp Ala Val Thr GIn Asn
145 150 155 160

Pro Asp Tyr Glu Leu Val Val Val Gly His Ser Leu Gly Ala Ala Val
165 170 175

Ala Thr Leu Ala Ala Ala Asp Leu Arg Gly Lys Gly Tyr Pro Ser Ala
180 185 190

Lys Leu Tyr Ala Tyr Ala Ser Pro Arg Val Ala Asn Ala Ala Leu Ala
195 200 205 :

Lys Tyr lle Thr Ala Gin Gly Asn Asn Tyr Arg Phe Thr His Thr Asn
210 215 220

Asp Pro Val Pro Lys Leu Pro Leu Leu Ser Met Gly Tyr Val His Val
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225 230 235 240

- Ser Pro Glu Tyr Trp lle Thr Ser Pro Asn Asn Ala Thr Val Ser Thr
245 250 255

Ser Asp lle Lys Val lle GIn Gly Asp Val Ser Phe Asp Gly Asn Thr
260 265 270

Gly Thr Gly Leu Pro Leu Leu Thr Asp Phe Glu Ala His Val Trp Tyr
275 280 285 '

Phe Val His Val Asp Ala Gly Lys Gly Pro Gly Leu Pro Phe Lys Arg
290 295 300

Gly Ser lle
305

<210> 15

<211> 1064

<212> DNA

<213> Penicillium chrysogenum

<400> 15 '
atggttgttc ttggtcggct ttgtggtatc gcagceteteg cagtggtgac ggttgetget 60

ccttctegte ctgttcctcg gggtatggat atgcaatttt tagticatge cctceggtaa 120
ccaactaaca agcaatagat gtgtccactg atgtgcttaa tcagttgacc cgattctctc 180
aatgggctgc ggcgtcatac tgcacgaaca ataacgactc aaccggggat gégctatctt 240
gcgaggaaga caactgtcca ttagtggagt ctgctgacac aattictcta tacgagtitg 300
ataagtatga aatcaacttg caaagtcgct cacaactgtt aattaacaca gtgtcacéta 360
ttagggtctg cagctatggce aatgttgcecg gettcctcge ggcggacaaa acaaacaage 420
tactcgtegt cteettccgg ggtageegcet caataageac ttggattgeg aacatcaact 480
tcggcttgac cgatgccage agtatctgca gcgactgcga agcccacage gggttettgg 540

aatcctggga gaccgtcgeg gatgatctga cagccaagat caaggccgca cagacaacat 600



18

acchggcta cactcttgtc ctgaccggcc acagcttcgg tgeggcetctt gccacgttgg 660
gaggtagtgt gcttcgtaat gcgggatatg aaccgaatgt ggtgagtacc atétttttgt 720
tttgaatcag tctttgttaa tagtgtatac tcacgggact atagtattcc tafggccagc 780
cacgtgtggg caatgaggct ctggctaaat acatcacgga gcaaggcagt ctctggegtg 840
tgacgcatca agatgacctg gtgcctaagt tgccacctge aagtgttggt tttagccacg 900
caagtcccga gtactggatt actagtgacg acgatacaac ggtgacctcg tctgatattg 960
atgtcattga gggcgttggce tcgaagtctg gaaatgcggg gacattgaac ccggatgttg 1020
gggcacatag ctggtacttg ggacctatta ccgcatgcca atag 1064

<210> 16

<211> 398

<212> PRT

<213> Penicillium chrysogenum

<400> 16

I‘1\/Iet Gly Ph; Leu Lys Le:JoLeu Ser Thrger Leu Ala Thr Leu Ala Val

Val Asn Ala Gly Lys Leu Leu Thr Ala Asn Asp Gly Asp Gilu Val Val
20 25 30

Pro Ser Ser Tyr lle Val Val Met Asn Asp Gly Val Ser Thr Ala GIn
35 40 45

Phe Glu Thr His Arg Asn Trp Ala Ala Asn Val His Ala Arg Thr Arg
50 55 60

Ser Leu Lys Gly Gly Glu Ser Gly Pro Gly Lys His Phe Asp lle Asn
65 70 75 80

Gly Met Lys Gly Tyr Ser Ala Ser Phe Asp Asp Arg Thr Val Lys Asp
85 90 95
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lle Ala Ser Asp Pro Thr Val Lys Tyr Val Glu Pro Asp Met Val Val
100 105 110

Asn Ala Thr Ala Asn Val Val GIn Arg Asn Ala Pro Ser Trp Gly Leu
115 120 125

Ser Arg lle Ser Ser Lys Lys Ser Gly Ala Thr Asp Tyr Val Tyr Asp
130 135 140

Ser Thr Ala Gly Glu Gly lle Val lle Tyr Gly Val Asp Thr Gly lle
145 150 155 160

Asp lle Gly His Ala Asp Phe Gly Gly Arg Ala Glu Trp Gly Thr Asn
165 170 175

Thr Ala Asp Asn Asp Asp Thr Asp Gly Asn Gly His Gly Thr His Thr
180 185 190 '

Ala Ser Thr Ala Ala Gly Ser Lys Phe Gly Val Ala Lys Lys Ala Ser
195 200 205

Val Val Ala Val Lys Val Leu Gly Ala Asp Gly Ser Gly Thr Asn Ser
210 215 220

GIn Val lle Ala Gly Met Asp Trp Ala Val Lys Asp Ser Lys Ser Arg
225 230 235 240

Gly Ala Thr Gly Lys Ser Val Met Asn Met Ser Leu Gly Gly Ala Tyr
245 250 255

Ser Arg Ala Met Asn Asp Ala Ala Ala Asn Val Val Arg Ser Gly Val
260 265 270

Phe Leu Ser Val Ala Ala Gly Asn Glu Ala Gin Asp Ala Ser Asn Ser
275 280 285
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Ser Pro Ala Ser Ala Pro Asn Val Cys Thr lle Ala Ala Ser Thr Asn
290 295 300

Ser Asp Gly Ser Ala Ser Phe Thr Asn Phe Gly Ser Val Val Asp Leu
305 310 315 320

Tyr Ala Pro Gly Lys Asp lle Thr Ala Ala Tyr Pro Gly Gly Gly Ser
325 330 335

Lys Thr Leu Ser Gly Thr Ser Met Ala Ala Pro His Val Ala Gly Ala
340 345 350

Ala Ala Tyr Leu Met Ala Leu Glu Gly Val Thr Ser Asp Lys Ala Cys
355 360 365

Ala Arg lle Val Glu Leu Ala lle Ser Ser lle Ser Ser Ala Pro Ser
370 375 380

Gly Thr Thr Ser Lys Leu Leu Tyr Asn Gly lle Asn Ala Gin
385 390 395

<210> 17

<211> 1040

<212> DNA

<213> Penicillium chrysogenum

<400> 17
atgcgtttct ctttctttac ggccctatcc gcagtggcett cgttgggtca tgecctccece 60

gggaaagtgc agactcgagg tactatccca cacactttgt tcggtatacg ttgaccacat 120
tgctcacacc tgggtagatg tttcgaccag cgaactaaac cagttcggcet tctgggttca 180
gtacgccgec gegacatact atatcgagaa ctatgacgct caagtgggcg acaagatcag 240
ttgttcgaaa ggcaactgcc ccgaagtcga gcaaacgggt gcgactgtat tctatgactt 300
ttccaagtaa gcgacatcac aacccccaat aactactgga gatgagatac ttacacatgc 360

acaggaccac catcacagac accgccggct tcattgcagt agaccacacc aacgcggcag 420
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ttgttctgge cttccgeggg tectactcag tgcgeaactg ggtcagegat gecacattca 480
tacacacaaa ccctgatctc tgtgacggat gcctegeega getcggcette tggégctcat 540
gggagctagt ccgcgacgac atcatcaagg aactgaaaga tgccgtcact cagaaccccg 600
actacgagct agtcgtagta ggccacagcc ttggcgecgce cgtcgcaacc cttgetgccg 660
ctgatctccg gggaaaaggc tacccgtcgg ctaagetgta cgegtatgece tcgectcgeg 726
tggccaatge ggctttggcc aagtatatta cggcgcaggg aaacaactac cgtttcactc 780
ataccaatga cccggtccct aagttgeegt tgttgtccat gggctatgtt catgtcagtic 840
ctgagtattg gatcacatcg cctaacaatg ccactgtcag tacttctgat attaaggtta 900
ttcagggaga tgtctcctit gacggaaaca ctggaactgg tttgccgttg ctgacggact 960
ttgaggcgca tgtctggtac tttgtgcacg tcgatgccgg caagggcecct gggetgeegt 1020
tcaagagggg ttcaatttga 1040

<210> 18

<211> 289

<212> PRT

<213> Penicillium chrysogenum

<400> 18 |

I:/Iet Val Vaé Leu Gly Arg1lbeu Cys Gly I1Ig Ala Ala Leu Ala Val Val

Thr Val Ala Ala Pro Ser His Val Ser Thr Asp Val Leu Asn Gin Leu
20 25 30

Thr Arg Phe Ser GiIn Trp Ala Ala Ala Ser Tyr Cys Thr Asn Asn Asn
35 40 45

Asp Ser Thr Gly Asp Ala Leu Ser Cys Glu Glu Asp Asn Cys Pro Leu
50 55 60

Val Glu Ser Ala Asp Thr lle Ser Leu Tyr Glu Phe Asp Lys Val Cys



22

65 70 75 80

Ser Tyr Gly Asn Val Ala Gly Phe Leu Ala Ala Asp Lys Thr Asn Lys
85 90 95

Leu Leu Val Val Ser Phe Arg Gly Ser Arg Ser lle Ser Thr Trp lle
100 105 110

Ala Asn lle Asn Phe Gly Leu Thr Asp Ala Ser Ser lle Cys Ser Asp
115 120 125

Cys Glu Ala His Ser Gly Phe Leu Glu Ser Trp Glu Thr Val Ala Asp
130 135 140

Asp Leu Thr Ala Lys lle Lys Ala Ala Gin Thr Thr Tyr Pro Gly Tyr
145 - 150 155 160

Thr Leu Val Leu Thr Gly His Ser Phe Gly Ala Ala Leu Ala Thr Leu
165 170 175

Giy Gly Ser Val Leu Arg Asn Ala Gly Tyr Glu Pro Asn Val Tyr Ser
180 185 190

Tyr Gly GiIn Pro Arg Val Gly Asn Glu Ala Leu Ala Lys Tyr lle Thr
195 200 205

Glu Gin Gly Ser Leu Trp Arg Val Thr His GIn Asp Asp Leu Val Pro
210 215 220

Lys Leu Pro Pro Ala Ser Val Gly Phe Ser His Ala Ser Pro Glu Tyr |
225 230 235 240

Trp lle Thr Ser Asp Asp Asp Thr Thr Val Thr Ser Ser Asp lle Asp
245 250 255

Val lle Glu Gly Val Gly Ser Lys Ser Gly Asn Ala Gly Thr Leu Asn
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260 265 270

Pro Asp Val Gly Ala His Ser Trp Tyr Leu Gly Pro lle Thr Ala Cys
275 280 285

Gin

<210> 19

<211> 1605

<212> DNA

<213> Penicillium chrysogenum

<400> 19
atgaaaggct tccttagect aacactactc cegttgttgg tagetgectc geccegtggca 60

gtaaactcca tccacaatga cgctgctect atcctctcct ccatgacctc aaaagatatt 120
ccggattcct acatcgttgt attcaagaag catgttgacc cgagctctge ctcecgetcac 180
cagagctggt tgcaggaggt gcacaccgct cataccggtc ggatggagtt gaagaagecge 240
tcectgtteg gtttcgactt tgaggctttc atgggectga agcacacttt ccacattget 300
ggatcactcc tcggatatgc tggtcacttc cacgaggatg tcatcgagca gatccgccge 360
catcctgatg tgagtaatcc cattccctce atacgggagt tcccgaggtc ageggcetaat 420‘
gtgactcaaa acaggttgat tacatcgaga aggactctga ggtccgtact atgtccgaag 480
gtagtgttga gaagaacgcc ccttggggtc ttgcccgtat ctctcacegt gaaagectct 540
cgttcggcaa cticaacaag tatttgtatg ccgaggaagg tggcgagggat gtcgatgett 600
acgttattga tactggcgec aacgtcaagce acgttgactt tgagggecge geccaactggg 660
gcaagactat cccccagggt gatgccgatg aggatggaaa cggtcacgga actcactget 720
ctggcactat tgccggcaag aagttcggtg tcgccaagaa ggccaacgtc tacgetgtta 780
aggttcttcg ctctaatgge tcgggtacta tgtccgatgt cgtcaagggt gttgaatggg 840
cggccgaggc tcacatcaag aagtccaaga agggcgataa gaagttcaag ggtagegttg 900

ccaacatgtc tctcggtggce ggtagcetcte gtaccctgga tctcgecgtg aatgeecgetg 960
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ttgatgctgg tattcacttc getgttgctg cgggcaatga caacgcetgac gcatgcaact 1020
actccccecgce tgctgeccgag aaggcecatca ctgttggege ctccaccctg getgacgage 1080
gtgcttactt ctccaactat ggaaagtgca ctgacatctt cgccceeggt ctgaacatcc 1140
tctctacctg ggttggtage gaccatgcca ccaacaccat ttctggcacc tccatggect 1200
ctcctcacat cgecggtttg ctggcectact acgtctcect ggcaccecgec aaggactcgg 1260
cctatgcetgt tgccgatgtc accectaage agetcaagge tgetetcate agegtcgeca 1320
ctgagggaac acttactgac attccctccg acacccccaa cgtaagtigt cactcctatt 1380
cagataacaa fgaattgtgc taacctttta tcttagcttc tggcctggaa cggtggtgge 1440
tccgccaatt acactaagat cettgccgat ggtggttaca aggctcacaa tgctgagace 1500
accgtcgagg atcgcattgg cggcatcatc gacagcgetg agaaggcctt tcacaaggag 1560
ctcggcgcta tctacagcga gatcaaggat getgtctctg catag 1605

<210> 20

<211> 494

<212> PRT

<213> Penicillium chrysogenum

<400s> 20 |

I:/Iet Lys GI35/ Phe Leu Se1rOLeu Thr Leu1léeu Pro Leu Leu Val Ala Ala

Ser Pro Val Ala Val Asn Ser lle His Asn Asp Ala Ala Pro lle Leu
20 25 30

Ser Ser Met Thr Ser Lys Asp lle Pro Asp Ser Tyr lle Val Val Phe
35 40 45

Lys Lys His Val Asp Pro Ser Ser Ala Ser Ala His GIn Ser Trp Leu
50 55 60

GIn Glu Val His Thr Ala His Thr Gly Arg Met Glu Leu Lys Lys Arg
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65 70 75 80

Ser Leu Phe Gly Phe Asp Phe Glu Ala Phe Met Gly Leu Lys His Thr
85 90 95

Phe His lle Ala Gly Ser Leu Leu Gly Tyr Ala Gly His Phe His Glu
100 105 110

Asp Val lle Glu Gin lle Arg Arg His Pro Asp Val Asp Tyr lle Glu |
115 120 125

Lys Asp Ser Glu Val Arg Thr Met Ser Glu Gly Ser Val Glu Lys Asn
130 135 140

Ala Pro Trp Gly Leu Ala Arg lle Ser His Arg Glu Ser Leu Ser Phe
145 150 155 160

Gly Asn Phe Asn Lys Tyr Leu Tyr Ala Glu Glu Gly Gly Glu Gly Val
165 170 175

Asp Ala Tyr Val lle Asp Thr Gly Ala Asn Val Lys His Val Asp Phe
180 185 190

Glu Gly Arg Ala Asn Trp Gly Lys Thr lle Pro Gin Gly Asp Ala Asp
195 200 205

Glu Asp Gly Asn Gly His Gly Thr His Cys Ser Gly Thr lle Ala Gly
210 215 220

Lys Lys Phe Gly Val Ala Lys Lys Ala Asn Val Tyr Ala Val Lys Val
225 - 230 235 240

Leu Arg Ser Asn Gly Ser Gly Thr Met Ser Asp Val Val Lys Gly Val
245 250 255

Glu Trp Ala Ala Glu Ala His lle Lys Lys Ser Lys Lys Gly Asp Lys
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260 265 270

Lys Phe Lys Gly Ser Val Ala Asn Met Ser Leu Gly Gly Gly Ser Ser
275 280 285

Arg Thr Leu Asp Leu Ala Val Asn Ala Ala Val Asp Ala Gly lle His
290 ' 295 300

Phe Ala Val Ala Ala Gly Asn Asp Asn Ala Asp Ala Cys Asn Tyr Ser
305 310 ' 315 320

Pro Ala Ala Ala Glu Lys Ala lle Thr Val Gly Ala Ser Thr Leu Ala
325 330 335

Asp Glu Arg Ala Tyr Phe Ser Asn Tyr Gly Lys Cys Thr Asp lle Phe
340 345 350

Ala Pro Gly Leu Asn lle Leu Ser Thr Trp Val Gly Ser Asp His Ala
355 . 360 365

Thr Asn Thr lle Ser Gly Thr Ser Met Ala Ser Pro His lle Ala Gly
370 375 380

Leu Leu Ala Tyr Tyr Val Ser Leu Ala Pro Ala Lys Asp Ser Ala Tyr
385 390 395 400

Ala Val Ala Asp Val Thr Pro Lys Gin Leu Lys Ala Ala Leu lle Ser
405 410 415

Val Ala Thr Glu Gly Thr Leu Thr Asp lle Pro Ser Aép Thr Pro Asn
420 425 430

Leu Leu Ala Trp Asn Gly Gly Gly Ser Ala Asn Tyr Thr Lys lle Leu
435 440 445

Ala Asp Gly Gly Tyr Lys Ala His Asn Ala Glu Thr Thr Val Glu Asp
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450 455 460

Arg lle Gly Gly lle lle Asp Ser Ala Glu Lys Ala Phe His Lys Glu
465 470 475 480

Leu Gly Ala lle Tyr Ser Glu lle Lys Asp Ala Val Ser Ala
485 490

<210> 21

<211> 1371

<212> DNA

<213> Penicillium chrysogenum

<400> 21
atgcgctgtc acaaagtgct ccggtttgtt ticttcgtat caatatcgcet tggtagtcca 60

gtgccttcct atacatcgaa aggggcetcag gatggtccag geatctttaa caaactattc 120
aacacatcca caagtcgegc tcccticage acggacatat atcaagagct atctcagetc 180
caagccaaga tatcagatat tgcaacaggc aaaatcaage cagtttcaac catcgaaaaa 240
ggtctctcag tectttcctc aattccacac gacaacaacc gaacaagect tcaaaacgec 300
atcgacatag tatccctagg tctagtccca tcaagtatca ccgacattct caacggcata 360
acaaaccacg aaataaactc catagccaac aacaacacaé agaacccaac cccacggatc 420
cacccaacaa ggtcgtttga ggacgcaccc tatgacatcc ccgaagaaag actccgcage 480
gcaatttaca tccccccagc cttttcctat ggcgaaaaca acaaaatcce cgtectecta 540
gtccéaggaa ccgecgateec agecggeagce acctactact tcagctacge gaaactettt 600
accgcaaacc cacacacaga cccagtatgg gfcaacatcc cggaaaactc gectgggtgac | 660
atccaaagca acgcggagta cgﬁgcatéc gcaataaact acatctcggce gctctcacag 720
cgcccgatcg gggtectaac ctggtcgcaa ggcagceatag acgtgcaatg ggecgetgaaa 780
tactggccgt cgacgcgagce cgcggtaage gatttcatgg ctgtgagtgg tgatttccac 840
gggacgcttc ttgcgacg‘ct gtgcgtgttc gccaagcecegt tttgetcgee ggetgtgcag 900

cagcaggcgt atgataccag gtttattcgg gctctgegtg gtggggatgg ggattcggca 960
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ttcgtaccga cgacgagcegt gtactctggg gatgacttta ttgttcaacc ccagagtggg 1020
gactgggctt ctgcggecct gggggatgtg catggggtcg gggtgtcaaa tgtacaggtg 1080
caggttgctt gtgcaggggg tgctgccggg ggttettatt cacattcgge tatgttggtt 1140
aatccgttgg cgtétgcttt gtttgtcgac gcetttggttc atgatgggec tgggaagttg 1200
gagaggattg accttgatgc tatttgtggg gagtctcttg cgcctggttt ggatgtggat 1260
gattttttgg gcatcgagga tgtgtcgaac gtgattgggg tgctgaatgt gttgttgtat 1320
gggtataata ggaatgagga gccaccgctt agggactatg ttcactacta g 1371
<210> 22

<211> 456

<212> PRT

<213> Penicillium chrysogenum

<400> 22

I1Vlet Arg Cyss His Lys Val1 beu Arg Phe 1Vsal Phe Phe Val Ser lle Ser

Leu Gly Ser Pro Val Pro Ser Tyr Thr Ser Lys Gly Ala GIn Asp Gly
- 20 25 30

Pro Gly lle Phe Asn Lys Leu Phe Asn Thr Ser Thr Ser Arg Ala Pro
35 40 45

Phe Ser Thr Asp lle Tyr GIn Glu Leu Ser GiIn Leu GIn Ala Lys lle
50 55 60

Ser Asp lle Ala Thr Gly Lys lle Lys Pro Val Ser Thr lle Glu Lys
65 70 75 80

Gly Leu Ser Val Leu Ser Ser lle Pro His Asp Asn Asn Arg Thr Ser
85 90 95

Leu GIn Asn Ala lle Asp lle Val Ser Leu Gly Leu Val Pro Ser Ser
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100 105 110

lle Thr Asp lle Leu Asn Gly lle Thr Asn His Glu lle Asn Ser lle
115 120 125

Ala Asn Asn Asn Thr Lys Asn Pro Thr Pro Arg lle His Pro Thr Arg
130 135 140

Ser Phe Glu Asp Ala Pro Tyr Asp lle Pro Glu Glu Arg Leu Arg Ser
145 150 155 160

Ala lie Tyr lle Pro Pro Ala Phe Ser Tyr Gly Glu Asn Asn Lys lle
165 170 175

Pro Val Leu Leu Val Pro Gly Thr Ala Asp Pro Ala Gly Ser Thr Tyr
180 185 190

Tyr Phe Ser Tyr Ala Lys Leu Phe Thr Ala Asn Pro His Thr Asp Pro
195 200 205

Val Trp Val Asn lle Pro Glu Asn Ser Leu Gly Asp lle GIn Ser Asn
210 215 220

Ala Glu Tyr Val Ala Tyr Ala lle Asn Tyr lle Ser Ala Leu Ser GIn
225 230 235 240

Arg Pro lle Gly Val Leu Thr Trp Ser GiIn Gly Ser lle Asp Val Gin
245 250 255

Trp Ala Leu Lys Tyr Trp Pro Ser Thr Arg Ala Ala Val Ser Asp Phe
260 265 270

Met Ala Val Ser Gly Asp Phe His Gly Thr Leu Leu Ala Thr Leu Cys
275 . 280 285

Val Phe Ala Lys Pro Phe Cys Ser Pro Ala Val GIn Gin Gin Ala Tyr
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290 295 300

Asp Thr Arg Phe lle Arg Ala Leu Arg Gly Gly Gly Gly Asp Ser Ala
305 310 315 320

Phe Val Pro Thr Thr Ser Val Tyr Ser Gly Asp Asp Phe lle Val GIn
325 - 330 335

Pro Gin Ser Gly Asp Trp Ala Ser Ala Ala Leu Gly Asp Val His Gly
340 345 350

Val Gly Val Ser Asn Val Gin Val Gin Val Ala Cys Ala Gly Gly Ala
355 360 365

Ala Gly Gly Ser Tyr Ser His Ser Ala Met Leu Val Asn Pro Leu Ala
370 375 380

Tyr Ala Leu Phe Val Asp Ala Leu Val His Asp Gly Pro Gly Lys Leu
385 390 395 400

Glu Arg lie Asp Leu Asp Ala lle Cys Gly Glu Ser Leu Ala Pro Gly
405 410 . 415 :

Leu Asp Val Asp Asp Phe Leu Gly lle Glu Asp Val Ser Asn Val lle
420 425 430

Gly Val Leu Asn Val Leu Leu Tyr Gly Tyr Asn Arg Asn Glu Glu Pro
435 440 445

Pro Leu Arg Asp Tyr Val His Tyr
450 455

<210> 23

<211> 1200

<212> DNA

<213> Penicillium chrysogenum
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<400> 23
atggacacta ctttccaagc cgccatcgac acaggcaaga tcaacggegc tgtagtctgt 60

gccactgatg cccaaggeca cttcgtctac aacaaggcaa ccggagageg cacgetactc 120
tcaggcgaga agcaaccaca gcagctcgat gatgtgetgt acctagectc agccacaaaa 180
ctgatcacaa ccatcgecge cctccagtge gtcgaagatg gectactaag cctagacgge 240
gatctgtcct ctatcgcccec agagetcgeg gcaaagtatg tcctcactgg ctttaccgac 300
gatgaaagcc cgctggacga tccaccagec cgccccatca cectcaagat getgettaca 360
cacagctcgg gcacctccta ccatttcctg gacccgtcca tcgeccaagtg gegtgecgcag 420
tatgccaatc ctgagaatga aaaacctcgt ctcgttgagg agatgttcac ctacccgctc 480
agcttccagc ccggtaccgg ctggatgtac ggacccggtce ttgactggge tggccgtgtg 540
gtggagcgcg ttactggtgg caccttgatg gagttcatgc agaagcgcat ctttgatccg 600
ctcggtatta cagattctca gttctaccct gttacccgfg aggatctgcg agcccgactc 660
gtcgacctta accccagtga ceeeggtgct cttggtagtg cegtgatcgg cggtggegge 720
gagatgaact tgcggggccg tggtgccttt ggtggtcacg ggttgttctt gaccggettg 780
gattttgtta aaattctgcg ctcgetgetg getaatgatg gcatgttgét caagccagct 840
gccgtcgaca atatgticca Qcaacacctt ggtcctgaag cggcggeaag ccaccgaget 900
| gcgcttgceta gtectctagg gecctttttc cgegtcggga cagacccgga aacgaaggtt 960
ggctatgggt tgggcggttt gttgacgctt gaggatgttg atggctggta tggcgagcgg 1020
acgttgactt ggggcggtgg cttgacgctc acttggttca ttgatcggaa gaacaacctc 1080
tgtggcgttg gegetatcca ggetgtgetg ccggtcgatg gagacttgat ggeccgatetg 1140
aagcaaacct tccgccatga tatttaccgc aaatatagcg cgtggéaggg tcagcagtag 1200
<210> 24

<211> 399

<212> PRT

<213> Penicillium chrysogenum

<400> 24
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Met Asp Thr Thr Phe Gin Ala Ala lle Asp Thr Gly Lys lle Asn Gly
1 5 10 15

Ala Val Val Cys Ala Thr Asp Ala GiIn Gly His Phe Val Tyr Asn Lys
20 25 30

Ala Thr Gly Glu Arg Thr Leu Leu Ser Gly Glu Lys GiIn Pro Gin Gin
35 40 45

Leu Asp Asp Val Leu Tyr Leu Ala Ser Ala Thr Lys Leu lle Thr Thr
50 55 60

lle Ala Ala Leu GIn Cys Val Glu Asp Gly Leu Leu Ser Leu Asp Gly
65 70 75 80

Asp Leu Ser Ser lle Ala Pro Glu Leu Ala Ala Lys Tyr Val Leu Thr
85 90 95

Gly Phe Thr Asp Asp Glu Ser Pro Leu Asp Asp Pro Pro Ala Arg Pro
100 105 110

lle Thr Leu Lys Met Leu Leu Thr His Ser Ser Gly Thr Ser Tyr His
115 120 125

Phe Leu Asp Pro Ser lle Ala Lys Trp Arg Ala Gin Tyr Ala Asn Pro
130 135 140

Glu Asn Glu Lys Pro Arg Leu Val Glu Glu Met Phe Thr Tyr Pro Leu
145 150 155 160

Ser Phe Gin Pro Gly Thr Gly Trp Met Tyr Gly Pro Gly Leu Asp Trp
165 170 175

Ala Gly Arg Val Val Glu Arg Val Thr Gly Gly Thr Leu Met Glu Phe
180 185 190
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Met GIn Lys Arg lle Phe Asp Pro Leu Gly lle Thr Asp Ser Gin Phe
195 200 205

Tyr Pro Val Thr Arg Glu Asp Leu Arg Ala Arg Leu Val Asp Leu Asn
210 215 220

Pro Ser Asp Pro Gly Ala Leu Gly Ser Ala Val lle Gly Gly Gly Gly
225 230 235 240

Glu Met Asn Leu Arg Gly Arg Gly Ala Phe Gly Gly His Gly Leu Phe
245 250 255 '

Leu Thr Gly Leu Asp Phe Val Lys lle Leu Arg Ser Leu Leu Ala Asn
260 265 270

Asp Gly Met Leu Leu Lys Pro Ala Ala Val Asp Asn Met Phe GIn GIn
275 280 285 '

His Leu Gly Pro Glu-Ala Ala Ala Ser His Arg Ala Ala Leu Ala Ser
290 295 300

Pro Leu Gly Pro Phe Phe Arg Val Gly Thr Asp Pro Glu Thr Lys Val
305 310 315 320

Gly Tyr Gly Leu Gly Gly Leu Leu Thr Leu Glu Asp Val Asp Gly Trp
325 330 335

Tyr Gly Glu Arg Thr Leu Thr Trp Gly Gly Gly Leu Thr Leu Thr Trp
340 345 350

Phe lle Asp Arg Lys Asn Asn Leu Cys Gly Val Gly Ala lle GIn Ala
355 360 365

Val Leu Pro Val Asp Gly Asp Leu Met Ala ASp Leu Lys GiIn Thr Phe
370 375 380
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- Arg His Asp lle Tyr Arg Lys Tyr Ser Ala Trp Lys Gly GIn Gin
385 390 395

<210> 25

<211> 1179

<212> DNA

<213> Aspergillus niger

<400> 25
atgacttcgt ttgaagagaa ggtaaacttg ctccataaaa ctgattatgt cttttccctt 60

ctgtatacgt actgcttgct tacaccatac aaccaaggtt ccttgcacta tgctaaggca 120
tttggagagg aatctataga atccaccgat accgatgccg tgcattgggt ggectectgt 180
accaaattgg tgactaccat tgcagtaatg cagtgtgtcg agbgcggtct actagacctg 240
gatggagatg tcgccaacgt attacgggag tgggégagtc ctcaaatctt gacgggcttc 300
gacgaaaatg ataatcctat ctttcgggca gccaccaaac ctattactct acgacgcatg 360
ttaacccact ccagtggtat ggggtacttc ticatggatc ctctcatgac tcgttatcac 420
gagctgcagg gaagcccacc cgtggtccag acattacacc aataccaatt cttactcttc 480
gaaccgggtg aacgatggat gtattcacct ggcattgact gggcaggagt agcagttgég 540
cgagtcactt caatgaagct aggcgactat ttgcangcc atgttttcga tgttgtttcc 600
gtgaaggatg caacgttcca tctcgagcag agagaagacc tacgagcccg caaggtcaaa 660
gcttggacge gaacagatca aagactggaa gaagagaaga atccaatctt cctcgaccce 720
attgctgaag atgtaggagg aggcggtcta tatacaaccg tgagcgaaat gctcaaaatt 780
tgtcaaggca tacttacggc acagttactg cgtcccgaga cccttaagga gatgticcaa 840
cctcatctgg agagtgttga gggcctcgaa aaaccggaag attattcgtt gccgtcgege 900
aatgccatat ggaatgctat cccatgtgac acaccggtgg attttgggat cggtggectg 960
ctcaacagat ccagactccc gcagggtcga gaagcatatt cgctctcgtg gtcgggaaaa 1020
ccaaattgtt actggtggat cgacatcaaa aaaggggttg ctgggatata ccttictcag 1080

cttataccga ccggagatca aagtgccatt gaactgctga ctgagttcga aagatgggtg 1140
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tactcgcgta tagagaatct ggattgcgca gcaaagtag | 1179

<210> 26

<211> 392

<212> PRT

<213> Aspergillus niger

<400> 26
Met Thr Ser Phe Glu Glu Lys Val Asn Leu Leu His Lys Thr Asp Tyr
1 5 10 15

Val Phe Ser Leu Leu Tyr Thr Tyr Cys Leu Leu Thr Pro Tyr Asn Gin
20 25 30

Gly Ser Leu His Tyr Ala Lys Ala Phe Gly Glu Glu Ser lle Glu Ser
35 40 45

Thr Asp Thr Asp Ala Val His Trp Val Ala Ser Cys Thr Lyé Leu Val
50 55 60

Thr Thr lle Ala Val Met Gin Cys Val Glu Arg Gly Leu Leu Asp Leu

- 65 70 75 80

Asp Gly Asp Val Ala Asn Val Leu Arg Glu Trp Ala Ser Pro Gin lle
85 90 95

Leu Thr Gly Phe Asp Glu Asn Asp Asn Pro lle Phe Arg Ala Ala Thr
100 105 110

Lys Pro lle Thr Leu Arg Arg Met Leu Thr His Ser Ser Gly Met Gly
115 120 125

Tyr Phe Phe Met Asp Pro Leu Met Thr Arg Tyr His Glu Leu GIn Gly
130 135 140

Ser Pro Pro Val Val Gin Thr Leu His GIn Tyr Gin Phe Leu Leu Phe
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145 150 155 160

Glu Pro Gly Glu Arg Trp Met Tyr Ser Pro Gly lle Asp Trp Ala Gly
165 170 175

Val Ala Val Glu Arg Val Thr Ser Met Lys Leu Gly Asp Tyr Leu GiIn
180 185 190 ‘ .

Arg His Val Phe Asp Val Val Ser Val Lys Asp Ala Thr Phe His Leu
195 200 205

Glu GiIn Arg Glu Asp Leu Arg Ala Arg Lys Val Lys Ala Trp Thr Arg
210 215 220

Thr Asp Gin Arg Leu Glu Glu Glu Lys Asn Pro lle Phe Leu Asp Pro
225 230 235 240

lle Ala Glu Asp Val Gly Gly Gly Gly Leu Tyr Thr Thr Val Ser Glu
245 250 255

Met Leu Lys lle Cys GIn Gly lle Leu Thr Ala Gin Leu Leu Arg Pro
260 265 270

Glu Thr Leu Lys Glu Met Phe GiIn Pro His Leu Glu Ser Val Glu Gly
275 280 285

Leu Glu Lys Pro Glu Asp Tyr Ser Leu Pro Ser Arg Asn Ala lle Trp
290 295 300

Asn Ala lle Pro Cys Asp Thr Pro Val Asp Phe Gly lle Gly Gly Leu
305 310 315 320

Leu Asn Arg Ser Arg Leu Pro Gin Gly Arg Glu Ala Tyr Ser Leu Ser
325 330 335

Trp Ser Gly Lys Pro Asn Cys Tyr Trp Trp lle Asp lle Lys Lys Gly
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340 345 350

Val Ala Gly lle Tyr Leu Ser Gin Leu lle Pro Thr Gly Asp GiIn Ser
355 360 365

Ala lle Glu Leu Leu Thr Glu Phe Glu Arg Trp Val Tyr Ser Arg lle
370 375 380

Glu Asn Leu Asp Cys Ala Ala Lys
385 390

<210> 27

<211> 1143

<212> DNA

<213> Aspergillus niger

<400> 27
atggttgaaa aaggggaggc aaattatccc gaggccctgt tcgcgaggcet ggaagactca 60

ttggagaagg ccatcgaaga tggcgtattt cccggtgtgg tagtggcage gacaaataag 120
actggatctc tgcgatatgt taaggcattt gggagatctg‘ cctgcaatga cacgggegta 180
ccgttgtcge cccaatcegt tatggecttt gegtctatga ccaagcettat gacttgeatc 240
gcggcegttge aactagttga acgagg'aéct ataagtctag atgatgaccjt tggacctcta 300
cttcccgatc tagcgcagtc aaagatactt acaggatggg acaaggaagg cataccgetc 360
ctgagagaac gccaaaatcc gattactctt cgacacctcc tgacgcacac tgccgggaca 420
ggctatgata tgacgaactc ggatctagcc aggttttcag cgtgtcaagg tcggcacatt 480
aactctggcg agacggtcaa ggaaagattt ggataccctt tgacttaéga gccagggacg' 540
agtttcgagt atggttgtgg tatcgactgg gttggtcagce tagtggaaaa actatctggt 600
caggatctag aaagttatat gcaggagaat atctggggtc cgcttggaat acagggaatt 660
accttctggc cagcagctaa gccagatatc cgcaataacc aaatccgcat ggcaattagg 720
gaacccaact cagaacgtgt gaccgacttc acaggacgat tcttaactga aggggtaaca 780

gaatgctttg gtagccaagg tgcttatggg gacatggaga gttacttaga aatictcttc 840
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tcactactag ttgatgacga gaagctgttg agtcggcaga ccacagaaaa attgtttagc 900
ccgcagctga gccactcaag caagcattcg ctgaatgaat acatcagaaa ccaccccceg 960
aatgcgttca ttggcatatt cgataccgaa tccgaatatg actgggggct cggeggcata 1020
ctgaccacgc aagatacgcc gtcggggcga cagaagggaa cactaatctg gagcggaaag 1080
ccaaatttat tctgggtatg tcctcccage ctgeggatat tagttatagg tccactgacg 1140

tag 1143

<210> 28

<211> 380

<212> PRT

<213> Aspergillus niger

<400> 28

Met Val Glu Lys Gly Glu Ala Asn Tyr Pro Glu Ala Leu Phe Ala Arg

1 5 10 15

Leu Glu Asp Ser Leu Glu Lys Ala lle Glu Asp Gly Val Phe Pro Gly
20 25 30 .

Val Val Val Ala Ala Thr Asn Lys Thr Gly Ser Leu Arg Tyr Val Lys
35 40 45 ' '

Ala Phe Gly Arg Ser Ala Cys Asn Asp Thr Gly Val Pro Leu Ser Pro
50 55 60

GlIn Ser Val Met Ala Phe Ala Ser Met Thr Lys Leu Met Thr Cys lle
65 - 70 75 80

Ala Ala Leu GIn Leu Val Glu Arg Gly Thr lle Ser Leu Asp Asp Asp
85 90 95

Val Gly Pro Leu Leu Pro Asp Leu Ala Gin Ser Lys lle Leu Thr Gly
100 105 110
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Trp Asp Lys Glu Gly lle Pro Leu Leu Arg Glu Arg Gin Asn Pro lle
115 120 125

Thr Leu Arg His Leu Leu Thr His Thr Ala Gly Thr Gly Tyr Asp Met
130 135 140

Thr Asn Ser Asp Leu Ala Arg Phe Ser Ala Cys GIn Gly Arg His lle
145 150 155 160

Asn Ser Gly Glu Thr Val Lys Glu Arg Phe Gly Tyr Pro Leu Thr Tyr
165 170 175

Glu Pro Gly Thr Ser Phe Glu Tyr Gly Cys Gly lle Asp Trp Val Gly
: 180 185 190

GIn Leu Val Glu Lys Leu Ser Gly Gin Asp Leu Glu Ser Tyr Met Gin
195 200 205

Glu Asn lle Trp Gly Pro Leu Gly lle Gin Gly Hle Thr Phe Trp Pro
. 210 215 220

Ala Ala Lys Pro Asp lle Arg Asn Asn GIn lle Arg Met Ala lle Arg
225 230 235 240

Glu Pro Asn Ser Glu Arg Val Thr Asp Phe Thr Gly Arg Phe Leu Thr
245 250 255

Glu Gly Val Thr Glu Cys Phe Gly Ser Gin Gly Ala Tyr Gly Asp Met
260 265 270

Glu Ser Tyr Leu Glu lle Leu Phe Ser Leu Leu Val Asp Asp Glu Lys
275 280 285

Leu Leu Ser Arg GIn Thr Thr Glu Lys Leu Phe Ser Pro Gin Leu Ser
290 295 300
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His Ser Ser Lys His Ser Leu Asn Gilu Tyr lle Arg Asn His Pro Pro
305 310 315 320

Asn Ala Phe lle Gly lle Phe Asp Thr Glu Sef Glu Tyr Asp Trp Gly
325 330 335

Leu Gly Gly lle Leu Thr Thr GIn Asp Thr Pro Ser Gly Arg Gin Lys
340 345 350

Gly Thr Leu lle Trp Ser Gly Lys Pro Asn Leu Phe Trp Val Cys Pro
355 360 365

Pro Ser Leu Arg lle Leu Val lle Gly Pro Leu Thr
370 375 380

<210> 29

<211> 1220

<212> DNA

<213> Aspergillus niger

<400> 29
atggcctgeg cgggacccga tagggacctt ccaggtgtag tggctatggt cgtggataaa 60

aacggcgacc aagtatttgc ccacgecgcet ggacagegeg gecacggeca tgaccatett 120
gggcccatgc aaattgacac tttattctgg atcgcgtcet gcacaaagcet gatcactggt 180
atcgcgtgta tgcagettgt cgageggggc gtgctgacac tcgacgatac cgaaategtc 240
caacgccact gtccagagct tcgccatgtg cgtgtecttc aaccagacgg tegettggtt 300
gagaagcaga gggatatcac gttgagaatg ctattgagtc atacagctgg gtttggatac 360
tcattcatcg acgccaatct gcgggatcac aacaggccag cagggtataa tgagtictcg 420
ggacaaaaga gggttttctc cagccgctaa tccatcagec tggggaggcc tgggagtatg 480
ggatcagtgt ggattgggcc gggttcctce tcgagecgagt taccggtcag accttgcacg 540
agtatatgca acagcacatc ttccaacctc tcaggttaac tcatatttca atgattccca 600

atgaagcgaa ccaggcgaaa ttggectgea tgcatcageg agtcagcaat ggccagetgt 660
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atgttcggaa ggagcacccc cttcaacgct cactcgccat cggtctatat cccaatgaca 720
gcccatcatc cttttgettc agtggcggag cgggatgttt ttcaacggcea catgattact 780
atcgaatcﬁ atcgaccctc ctcaataacg gcacctgtce tctaatcgga acacagctac 840
tttccaggga gactgttgac gagatgttcc gcaaccagat tcctcatctg gccecgetca 900
atggaaagca tatgccggcet gcgaageccg agctcacgac ggetgcgacg gggttacage 960
caacagtcga tggaaatcgc caggggtggg gtctgacttt cctecctgagt ggaggtgata 1020
caggtcgctc gatcgggaca gecgecagtgga cgggactgec aaatctccga tggtggtgtg 1080
atcgggagaa tggggtggcc ggtatttttt gcgcccagat tctaccgttckggcgatctga 1140
aggctttttc tctggcagag gaaatcgaga ggcaggttta tgcagggtta agcgaggctc 1200
agcggggaag acctggctag 1220

<210> 30

<211> 405

<212> PRT

<213> Aspergillus niger

<400> 30

I:/Iet Ala Cyss Ala Gly Pro1lgsp A'rg Asp 1L5eu Pro Gly Val Val Ala Met

Val Val Asp Lys Asn Gly Asp Gin Val Phe Ala His Ala Ala Gly GIn
20 25 30

Arg Gly His Gly His Asp His Leu Gly Pro Met Gln‘lle Asp Thr Leu
35 40 45

Phe Trp lle Ala Ser Cys Thr Lys Leu lle Thr Gly lle Ala Cys Met
50 55 60

Gin Leu Val Glu Arg Gly Val Leu Thr Leu Asp Asp Thr Glu lle Val
65 70 75 80
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Gin lArg His Cys Pro Glu Leu Arg His Val Arg Val Leu Gin Pro Asp
' 85 90 95

Gly Arg Leu Val Glu Lys Gin Arg Asp lle Thr Leu Arg Met Leu Leu
100 105 110

Ser His Thr Ala Gly Phe Gly Tyr Ser Phe lle Asp Ala Asn Leu Arg
115 120 125

Asp His Asn Arg Pro Ala Gly Tyr Asn Val Leu Gly Thr Lys Glu Gly
130 135 140

Phe Leu GIn Pro Leu lle His Gin Pro Gly Glu Ala Trp Glu Tyr Gly
145 150 155 160

lle Ser Val Asp Trp Ala Gly Phe Leu Leu Glu Arg Val Thr Gly GIn
165 170 175

Thr Leu His Glu Tyr Met GIn GiIn His lle Phe GIn Pro Leu Arg Leu
180 : 185 190

Thr His lle Ser Met lle Pro Asn Glu Ala Asn GIn Ala Lys Leu Ala
195 200 205

Cys Met His GiIn Arg Val Ser Asn Gly Gin Leu Tyr Val Arg Lys Glu
210 215 220

His Pro Leu Gin Arg Ser Leu Ala lle Gly Leu Tyr Pro Asn Asp Ser
225 - 230 235 240

Pro Ser Ser Phe Cys Phe Ser Gly Gly Ala Gly Cys Phe Ser Thr Ala
245 250 255

His Asp Tyr Tyr Arg lle Leu Ser Thr Leu Leu Asn Asn Gly-Thr Cys
260 265 270
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Pro Leu lle Gly Thr Gin Leu Leu Ser Arg Glu Thr Val Asp Glu Met
275 280 285

Phe Arg Asn GiIn lle Pro His Leu Ala Pro Leu Asn Gly Lys His Met
290 295 300

Pro Ala Ala Lys Pro Glu Leu Thr Thr Ala Ala Thr Gly Leu Gin Pro
305 310 315 320

Thr Val Asp Gly Asn Arg Gin Gly Trp Gly Leu Thr Phe Leu Leu Ser
325 330 335

Gly Gly Asp Thr Gly Arg Ser lle Gly Thr Ala GIn Trp Thr Gly Leu
340 345 350

Pro Asn Leu Arg Trp Trp Cys Asp Arg Glu Asn Gly Val Ala Gly lle
355 360 365

Phe Cys Ala Gin lle Leu Pro Phe Gly Asp Leu Lys Ala Phe Ser Leu
370 - 375 380

Ala Glu Glu lle Glu Arg GIn Val Tyr Ala Gly Leu Ser Glu Ala Gin
385 390 395 400

Arg Gly Arg Pro Gly
405

<210> 31

<211> 1488

<212> DNA

<213> Aspergillus terreus

<400> 31
atgaagggct tcctcggect cacccetgttg cegttgetga cageggecaa ccccatcgge 60

gttggctcca ttcacaatga agcageccct attcictetg ctgcaaatge taaggaggtt 120

cccgactcct atatcgtcgt tttcaagaag catgtcaagg atgatgccge cacggcetcat 180
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cacatgtggg tgcaggacat ccacgactct cagttcgccc gcaccgaget gaagaagegg 240
tcgctecttg gettgggtga cgagatgtac ctcggectca agaacacttt caatatcget 300
ggatcgttga tgggttattc gggtcacttc cacgaagacg tgatcgagca ggtccggaga 360
catcctgatg tcgaatacat cgagaaggac tccgaagtce acaccatgga ggaggtcacc 420
gagaagaacg ccccttgggg tetggcetegt atctcgcacce gtgacagect ctccttcggt 480
accttcaaca agtacctcta tgcctccgaa ggcggtgagg gtgttgacge ttacactatt 540
gatactggta tcaacatcga ccatgtcgac tttgaaggtc gtgccacctg gggcaagact 600
atccccagcea atgatgagga tgccgatggt aacggecacg gecactcactg ctccggaace 660
atcgctggca agaagtatgg tgtcgccaag aaggccaacc tctatgeegt caaggttctc 720
cgctccagtg getctggeac gatgtccgat gtegttcagg gtgtcgagtg ggecgtgcag 780
tcgcacctta agaaggccaa agatgctaag gacggcaagg tgaagggatt caagggcagt 840
gttgccaaca tgagtctcgg tggtggcaag tccaagaccc tcgaggatgce tgtcaacgca 906
ggcgtggaag ccggtcttca cttcgecgtt gccgetggaa atgacaacge tgacgettgc 960
gattactcce cggeegetge tgagaatgec gtgaccgtgg gtgectccac cctggeggat 1020
gagcgtgcgt acttctccaa ctacggcaag tgcaccgaca fct_tcgcccc tggtcttaac 1080
atccagtcca cctggattgg aagcaagcat gecgtcaaca ccatttcggg cacttcgatg 1140
gcctetecte acattgetgg cttgttggec tacttegtgt ctetccagec ttcgcaggac 1200
tetgectttg ctgtgtctga gettactcce gecaagcetca agaagaatat catctctatt 1260
gccacccagg gtgctcetgte tgacatccee gecgatacee ccaacctect tgectggaac 1320
ggtggtggct ctggcaacta ctctgagatc atcgccaacg gtggctacaa ggecggetce 1380
gactccatca agaaccgctt cgacggectg gtggacaagg ctgagaagct getttctgag 1440
gagctcggceg ctatctacag cgagatccag gatgctgttg ttgcatag 1488

<210> 32
<211> 495
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<212> PRT
<213> Aspergillus terreus

<400> 32
Met Lys Gly Phe Leu Gly Leu Thr Leu Leu Pro Leu Leu Thr Ala Ala
1 5 10 15

Asn Pro lle Gly Val Gly Ser lle His Asn Glu Ala Ala Pro lle Leu
20 25 30 '

Ser Ala Ala Asn Ala Lys Glu Val Pro Asp Ser Tyr lle Val Val Phe
35 40 45

Lys Lys His Val Lys Asp Asp Ala Ala Thr Ala His His Met Trp Val
50 55 60 ‘

Gin Asp lle His Asp Ser Gin Phe Ala Arg Thr Glu Leu Lys Lys Arg
65 70 75 80

Ser Leu Leu Gly Leu Gly Asp Glu Met Tyr Leu Gly Leu Lys Asn Thr
85 90 . 95

Phe Asn lle Ala Gly Ser Leu Met Gly Tyr Ser Gly His Phe His Glu
100 105 110

Asp Val lle Glu Gin Val Arg Arg His Pro Asp Val Glu Tyr lle Glu
115 120 125

Lys Asp Ser Glu Val His Thr Met Glu Glu Val Thr Glu Lys Asn Ala
130 135 140

Pro Trp Gly Leu Ala Arg lle Ser His'Arg Asp Ser Leu Ser Phe Gly
145 150 155 160

Thr Phe Asn Lys Tyr Leu Tyr Ala Ser Glu Gly Gly Glu Gly Val Asp
165 170 175
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Ala Tyr Thr lie Asp Thr Gly lle Asn lle Asp His Val Asp Phe Glu
180 185 190

Gly Arg Ala Thr Trp Gly Lys Thr lle Pro Ser Asn Asp Glu Asp Ala
195 200 205

Asp Gly Asn Gly His Gly Thr His Cys Ser Gly Thr lle Ala Gly Lys
210 215 220

Lys Tyr Gly Val Ala Lys Lys Ala Asn Leu Tyr Ala Val Lys Val Leu
225 230 235 240

Arg Ser Ser Gly Ser Gly Thr Met Ser Asp Val Val Gin Gly Val Glu
245 250 255

Trp Ala Val Gin Ser His Leu Lys Lys Ala Lys Asp Ala Lys Asp Gly
260 265 270

Lys Val Lys Gly Phe Lys Gly Ser Val Ala Asn Met Ser Leu Gly Gly
275 280 ' 285

Gly Lys Ser Lys Thr Leu Glu Asp Ala Val Asn Ala Gly Val Glu Ala
290 295 300

Gly Leu His Phe Ala Val Ala Ala Gly Asn Asp Asn Ala Asp Ala Cys
305 310 315 320

Asp Tyr Ser Pro Ala Ala Ala Glu Asn Ala Val Thr Val Gly Ala Ser
325 330 335

Thr Leu Ala Asp Glu Arg Ala Tyr Phe Ser Asn Tyr Gly Lys Cys Thr
340 345 350

Asp lle Phe Ala Pro Gly Leu Asn lle Gin Ser Thr Trp lle Gly Ser
355 360 365
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Lys His Ala Val Asn Thr lle Ser Gly Thr Ser Met Ala Ser Pro His
370 375 380

lle Ala Gly Leu Leu Ala Tyr Phe Val Ser Leu GIn Pro Ser Gin Asp
385 390 395 400

Ser Ala Phe Ala Val Ser Glu Leu Thr Pro Ala Lys Leu Lys Lys Asn
405 410 415

lle lle Ser lle Ala Thr GIn Gly Ala Leu Ser Asp lle Pro Ala Asp
420 425 430

Thr Pro Asn Leu Leu Ala Trp Asn Gly Gly Gly Ser Gly Asn Tyr Ser
435 440 445

Glu lle lle Ala Asn Gly Gly Tyr Lys Ala Gly Ser Asp Ser lle Lys
450 455 460 -

Asn Arg Phe Asp Gly Leu Val Asp Lys Ala Glu Lys Leu Leu Ser Glu
465 470 475 480

Glu Leu Gly Ala lle Tyr Ser Glu lle GIn Asp Ala Val Val Ala
485 490 495

<210> 33

<211> 1212

<212> DNA

<213> Aspergillus terreus

<400> 33 .
atgcagtcca tcaagcgcac tetcttgete ctgggagcetg tecttcecge ggtectaget 60

ggtccaatct tcccacaccg tcgegegcect accactattc ctggcaagta cattgtcace 120
ttcaagtcgg atgtcgacca ggccgcegatt gacaagcaca ccgegtggge gaccgatatc 180
cacaagcgca acctgcagcg gcgegactcg tccgaggagg acctccccat tggcattgag 240

cggaacttca agatcaacaa gtttgccgeg tactcgggct cctttgatga ggataccatt 300
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gcgceagattc gccagagcga cgaggtcgec geggtcgagg aagaccaggt ctggcacctg 360
ttcgacctga ccacccagtc ggacgccccc tggggattgg gaagcatctc 'ccacaagggt 420
cagcccagcea cggactacat ctatgacacc aacggeggeg agggceaccta cgettacgtc 480
gtagacaccg gcatcaacgt ggaccacgag gaatttgagg gccgtgcgag tctcgegtac 540 |
aacgctgccg gtggccagcea tgtggacggt gtcggecatg gcacccacgt tictggtaca 600
attggtggta agacatacgg cgtggccaag aaggccaacc tgétgtcggt caaggtcttc 660
gtcggggaat cgagcagceac atccatcatc ctggacggct tcaactggge ggecaatgac 720
attgtttcca agaagcgcac tggaaaggca gcgatcaaca tgagcettggg cggtggatac 780
tccaaggcct tcaatgatge cgtcgagaac getttcaacg agggagtect gtccatcgtc 840
gctgcecggea atgagaatac cgacgectcg agcaccagec cggcttctge tcctgatgee 900
tttaccgtcg ctgcgatcaa cgtgaacaac acccgtgect amctcéaa ctacggctcc 960
gtggtggata tcttcgccee gggecagaac atectctcetg cetggategg ctccaacacg 1020
gccaccaaca ccatetcggg cacctccatg gccaccececce acattgtcgg cetgtccatc 1080
tacttgatgt cgctggagga cctcagcagc cccaaggcecg tcagtgaccg catcaaggag 1140
ctagcgactc gaggcgtcgf cagcaacgtt gccggtagee ccaacctgtt ggcgtacaac 1200
ggcaacgcct aa 1212

<210> 34

<211> 403

<212> PRT

.<213> Aspergillus terreus

<400> 34

l:/let GIn Se5r lle Lys Arg :Il'gr Leu Leu Lf; Leu Gly Ala Val Leu Pro

Ala Val Leu Ala Gly Pro lle Phe Pro His Arg Arg Ala Pro Thr Thr
20 25 30



49

lle Pro Gly Lys Tyr lle Val Thr Phe Lys Ser Asp Val Asp Gin Ala
35 40 45

Ala lle Asp Lys His Thr Ala Trp Ala Thr Asp lle His Lys Arg Asn
50 55 60

Leu Gin Arg Arg Asp Ser Ser Glu Glu Asp Leu Pro lle Gly lle Glu
65 70 75 80

Arg Asn Phe Lys lle Asn Lys Phe Ala Ala Tyr Ser Gly Ser Phe Asp
85 90 95

Glu Asp Thr lle Ala Gin lle Arg Gin Ser Asp Glu Val Ala Ala Val
100 105 110

Glu Glu Asp Gin Val Trp His Leu Phe Asp Leu Thr Thr GIn Ser Asp
115 120 125

Ala Pro Trp Gly Leu Gly Ser lle Ser His Lys Gly Gin Pro Ser Thr
130 . 135 140

Asp Tyr lle Tyr Asp Thr Asn Gly Gly Glu Gly Thr Tyr Ala Tyr Val
145 150 155 160

Val Asp Thr Gly Ilé Asn Val Asp His Glu Glu Phe Glu Gly Arg Ala
165 170 175

Ser Leu Ala Tyr Asn Ala Ala Gly Gly GiIn His Val Asp Gly Val Gly
180 185 190

His Gly Thr His Val Ser Gly Thr lle Gly Gly Lys Thr Tyr Gly Val
195 200 205

Ala Lys Lys Ala Asn Leu Leu Ser Val Lys Val Phe Val Gly Glu Ser
210 215 220
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Ser Ser Thr Ser lle lle Leu Asp Gly Phe Asn Trp Ala Ala Asn Asp
225 230 235 240

lle Val Ser Lys Lys Arg Thr Gly Lys Ala Ala lle Asn Met Ser Leu
245 250 255

Gly Gly Gly Tyr Ser Lys Ala Phe Asn Asp Ala Val Glu Asn Ala Phe
260 265 270

Asn Glu Gly Val Leu Ser lle Val Ala Ala Gly Asn Glu Asn Thr Asp
275 280 285

Ala Ser Ser Thr Ser Pro Ala Ser Ala Pro Asp Ala Phe Thr Val Ala
290 295 300 -

Ala lle Asn Val Asn Asn Thr Arg Ala Tyr Phe Ser Asn Tyr Gly Ser
305 310 315 320 -

Val Val Asp lle Phe Ala Pro Gly Gin Asn lle Leu Ser Ala Trp lle
325 330 335 .

Gly Ser Asn Thr Ala Thr Asn Thr lle Ser Gly Thr Ser Met Ala Thr
340 345 350

Pro His lle Val Gly Leu Ser lie Tyr Leu Met Ser Leu Glu Asp Leu
355 360 365

Ser Ser Pro Lys Ala Val Ser Asp Arg lle Lys Glu Leu Ala Thr Arg
370 375 380

Gly Val Val Ser Asn Val Ala Gly Ser Pro Asn Leu Leu Ala Tyr Asn
385 390 395 400

Gly Asn Ala
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<210> 35

<211> 1902

<212> DNA

<213> Penicillium citrinum

<400> 35
ccatcctaat acgactcact atagggctcg agcggccgec cgggcaggtg tccatcatce 60

tctcgatagce tgtattcttt atcttttgaa tttttttctt tccacttttt ttictctcte 120

ccatcgtcga acccatcetge catcatgaag gggttcctcg gtetggeatt actgecgetc 180
ctcacagctg cctctceegt tagtgtggag tctatccaca atggagcage tcccatcatc 240
tcttccatga actcccagga gatcccagat tcdtatattg ttgtgtttaa gaaacatgtt 300
gacacttccg ctgetgeecge tcatcatage tgggtgcagg acatccacte tgetgtcaac 360
ggacgtatgg agctgaagaa gcgeggectt tttggtttcg acaccgacgc tttecttggt 420
gttaagcatt cattccacgt agctggatca ttgatgggtt atgctggtca tticcatgaa 480
gatgtcattg aécaggtccg ccggcatccg gatgtcgact acattgagaa ggactctgag 540
gtccaccact ttgattcccc cteccgttgag aaaaacgctc cetggggtet tgctcgcatc 600
tctcaccgtg atagcctcte ctticggtacc tttaacaagt acctctacge cgaggatggt | 660
ggtgagggtg ttgatgcgta cgtcatcgac accggcacca acaccgacca tgttgacttt 720
gaaggtcgtg cttcatgggg aaagaccatc cctcagggtg atgaagatgt cgatggcaat 780
ggtcacggca cccactgctc tggcaccatc gcgggtaaga agtacggegt agccaagaag 840
gccaatgtct atgctgtcaa ggtgcetecgt tccaacggct cgggtaccat gtccgatgtc 900
gtcaagggcg tcgagtgggc tgcagaggct cacatcaaga agtccaagge cgccaaggat 960
ggcaaggcca agggcttcaa gggtagtgtt gccaacatgt ctctgggtgg tggtagetce 1020
cgcactctcg acctcgecgt gaacgctget gttgacgetg gecatgeactt cgecgttget 1080
gccggtaacg acaacgecga cgcttgcaac tactcccceg ccgetgecga gaaggeegtc 1140
accgttggceg cctcaacgct ggetgatgag cgtgcttact tctccaacta cggcaagtge 1200

actgacatct tcgcacctgg cctgaacatt ctgtccacct ggattggtag caagtacget 1260



52

gtcaacacca tctctggcac ttccatggcc tctectcaca ttgetggtet getggectac 1320
tatgtctccc tccaacccte cgatgactct gectttgegg tcgagaagat cactcccaag 1380
aagctcaagg aggctctcat cactgttgcc acctctggtg ctctcactga tatccecctet 1440
gataccccca accttctcge ctggaacgge ggtggttctt ccaactacac cgacattgtc 1500
gcccagggtg getactagge cggttctace gtcgaggact tcgaggaaca tattcattat 1560
gctcgtcaac cacgecgagg aggttatgca caaggagctt ggtgetatct acagcgagat 1620
caaggacgct gttgccgttt agagtatacg acttggcccc gtctgcgacg ggctetttac 1680
atgggcattt ggatgggttg gtttatcaca ggcgcagatc acattttacc tggttatcat 1740
ctgctttctc ctttttcggt tetttcgtac acagactgtc gtttcgetat tgtttacaat 1800
cgctacccgt agtatactcg acctcaacta catacaatta aactccctct agaatccttg 1860
gatctgtttg aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aa 1902
<210> 36

<211> 457

<212> PRT .

<213> Penicillium citrinum

<400> 36

I1VIet Lys Glg Phe Leu GI31/(I)_eu Ala Leu1L5eu Pro Leu Leu Thr Ala Ala

Ser Pro Val Ser Val Glu Ser lle His Asn Gly Ala Ala Pro lle lle
20 25 30

Ser Ser Met Asn Ser GIn Glu lle Pro Asp Ser Tyr lle Val Val Phe
35 40 - 45

Lys Lys His Val Asp Thr Ser Ala Ala Ala Ala His His Ser Trp Val
- 50 55 60

Gin Asp lle His Ser Ala Val Asn Gly Arg Met Glu Leu Lys Lys Arg
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65 70 75 80

Gly Leu Phe Gly Phe Asp Thr Asp Ala Phe Leu Gly Val Lys His Ser
85 90 95

Phe His Val Ala Gly Ser Leu Met Gly Tyr Ala Gly His Phe His Glu
100 105 110

Asp Val lle Glu Gin Val Arg Arg His Pro Asp Val Asp Tyr lie Glu
115 120 125

Lys Asp Ser Glu Val His His Phe Asp Ser Pro Ser Val Glu Lys Asn
130 135 140

Ala Pro Trp Gly Leu Ala Arg lle Ser His Arg Asp Ser Leu Ser Phe
145 150 155 160

Gly Thr Phe Asn Lys Tyr Leu Tyr Ala Glu Asp Gly Gly Glu Gly Val
165 170 175

Asp Ala Tyr Val lle Asp Thr Gly Thr Asn Thr Asp His Val Asp Phe
180 185 190

Glu Gly Arg Ala Ser Trp Gly Lys Thr lle Pro Gin Gly Asp Glu Asp
195 200 205

Val Asp Gly Asn Gly His Gly Thr His Cys Ser Gly Thr lle Ala Gly
210 215 - 220

Lys Lys Tyr Gly Val Ala Lys Lys Ala Asn Val Tyr Ala Val Lys Val
225 230 235 240

Leu Arg Ser Asn Gly Ser Gly Thr Met Ser Asp Val Val Lys Gly Val
245 250 255

Glu Trp Ala Ala Glu Ala His lle Lys Lys Ser Lys Ala Ala Lys Asp
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260 265 270

Gly Lys Ala Lys Gly Phe Lys Gly Ser Val Ala Asn Met Ser Leu Gly
275 280 285

Gly Gly Ser Ser Arg Thr Leu Asp Leu Ala Val Asn Ala Ala Val Asp
290 295 300

Ala Gly Met His Phe Ala Val Ala Ala Gly Asn Asp Asn Ala Asp Ala
305 310 315 320

Cys Asn Tyr Ser Pro Ala Ala Ala Glu Lys Ala Val Thr Val Gly Ala
325 330 335

Ser Thr Leu Ala Asp Glu Arg Ala Tyr Phe Ser Asn Tyr Gly Lys Cys
340 345 350

Thr Asp lle Phe Ala Pro Gly Leu Asn lle Leu Ser Thr Trp lle Gly
355 360 365

Ser Lys Tyr Ala Val Asn Thr lle Ser Gly Thr Ser Met AIa Ser Pro
370 375 - 380

His lle Ala Gly Leu Leu Ala Tyr Tyr Val Ser Leu Gin Pro Ser Asp
385 390 - 395 400

Asp Ser Ala Phe Ala Val Glu Lys lle Thr Pro Lys Lys Leu Lys Glu
405 410 415

Ala Leu lle Thr Val Ala Thr Ser Gly Ala Leu Thr Asp lle Pro Ser
420 425 430

Asp Thr Pro Asn Leu Leu Ala Trp Asn Gly Gly Gly Ser Ser Asn Tyr
435 440 445

Thr Asp lle Val Ala Gin Gly Gly Tyr
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450 455

<210> 37

<211> 1139

<212> DNA

<213> Penicillium citrinum

<400> 37
gattcceect cegttgagaa aaacgetcee tggggtetgg cecgtatete tcacegtgat 60

agcctctcct tcggtacctt taacaagtac ctctacgccg aggatggtgg tgagggtgtt 120
gatgcgtacg tcatcgacac cggcaccaac accgaccatg ttgactttga aggtcgtgcc 180
aactggggca agaccatccc cgaaggtgat gaagatgtag atggcaatgg tcacggtact 240
cactgctctg gtactattgc cggtaagaaa tacggtgttg ctaagaagge caacgtctac 300
gccgtcaagg tceteegete caacggetcg ggtaccatgt ccgacgtegt caaaggtgtc 360
gagtgggcgg ccgaggctca catcaagaag gccaaggcetg gcaagaaggg cttcaagggt 420
agtgttgcca acatgagtct tggtggcgat agetccegea ctctcgacct cgecgtcaac 480
gctgcegttg atgctggtat tcacttcgee gtecgetgetg gcaatgacaa cgetgatgee 540
tgcaactact ccccecgetge cgectgagaac gccgtdactg tcggtgcecte cactctcgece 600 |
gatgagcgtg cﬁacttctc caactacgga aagtgcactg acatctttgc tcctggettg 660
aacattctgt caacctggat tggcagcaag tacgctgtca acaccatctc tggtacctcc 720
atggcctcgc cccacattge tggtctgetg gectactatg tetccetcca accctccgat 780
gactctgcct ttgcggtcga gaagatcact cccaagaagc tcaaggaggc tctcatcact 840
gttgccacct ctggtgctct cactgatatc cectetgata cccccaacct tetcgectgg 900
aacggcggtg gttcttccaa ctacaccgac attgtcgccc agggtggceta caaggeeggt 960
tctaccgtcg aggacttcga ggagceatatt cataagetcg tcaaccacge cgaggaggtt 1020
atgcacaagg agcttggtgc tatctacagc gagatcaagg acgctgttge cgtttagagt 1080

agacgacttg gcceegtetg cgacgggctc tttacatggg catttggatg ggttggttt 1139
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<210> 38

<211> 358

<212> PRT

<213> Penicillium citrinum

<400> 38
Asp Ser Pro Ser Val Glu Lys Asn Ala Pro Trp Gly Leu Ala Arg lle
1 5 10 15

Ser His Arg Asp Ser Leu Ser Phe Gly Thr Phe Asn Lys Tyr Leu Tyr
20 25 30

Ala Glu Asp Gly Gly Glu Gly Val Asp Ala Tyr Val lle Asp Thr Gly
35 40 45

Thr Asn Thr Asp His Val Asp Phe Glu Gly Arg Ala Asn Trp Gly Lys
50 55 60 ‘

Thr lle Pro Glu Gly Asp Glu Aép Val Asp Gly Asn Gly His Gly Thr
65 70 75 80

‘His Cys Ser Gly Thr lle Ala Gly Lys Lys Tyr Gly Val Ala Lys Lys
85 90 95

Ala Asn Val Tyr Ala Val Lys Val Leu Arg Ser Asn Gly Ser Gly Thr
100 105 110

Met Ser Asp Val Val Lys Gly Val Glu Trp Ala Ala Glu Ala His ile
115 120 125

Lys Lys Ala Lys Ala Gly Lys Lys Gly Phe Lys Gly Ser Val Ala Asn
130 135 140

Met Ser Leu Gly Gly Gly Ser Ser Arg Thr Leu Asp Leu Ala Val Asn
145 150 155 160

Ala Ala Val Asp Ala Gly lle His Phe Ala Val Ala Ala Gly Asn Asp
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165 170 175

Asn Ala Asp Ala Cys Asn Tyr Ser Pro Ala Ala Ala Glu Asn Ala Val
180 185 190

Thr Val Gly Ala Ser Thr Leu Ala Asp Glu Arg Ala Tyr Phe Ser Asn
195 200 . 205 ‘

Tyr Gly Lys Cys Thr Asp lle Phe Ala Pro Gly Leu Asn lle Leu Ser
210 215 220

Thr Trp lle Gly Ser Lys Tyr Ala Val Asn Thr lle Ser Gly Thr Ser
225 230 235 240

Met Ala Ser Pro His lle Ala Gly Leu Leu Ala Tyr Tyr Val Ser Leu
245 250 255

GIn Pro Ser Asp Asp Ser Ala Phe Ala Val Glu Lys lle Thr Pro Lys
260 265 270

Lys Leu Lys Glu Ala Leu lle Thr Val Ala Thr Ser Gly Ala Leu Thr
275 - 280 285 '

Asp lle Pro Ser Asp Thr Pro Asn Leu Leu Ala Trp Asn Gly Gly Gly
290 295 300

Ser Ser Asn Tyr Thr Asp lle Val Ala Gin Gly Gly Tyr Lys Ala Gly
305 310 315 320

Ser Thr Val Glu Asp Phe Glu Glu His lle His Lys Leu Val Asn His
325 330 335

Ala Glu Glu Val Met His Lys Glu Leu Gly Ala lle Tyr Ser Glu lle
340 345 350

Lys Asp Ala Val Ala Val
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355

<210> 39

<211> 1420

<212> DNA

<213> Penicillium citrinum

<400> 39
ttcagattta tatcatttcc aactccaaga atgggtttcc tcaaggtect cgctacatct 60

cttgcgactc ttgcagtcgt cgatgcetggt actctectta ccgccagcaa caccgacgca 120
gtaattccta gcetcctatat tgttgttatg aacgatgacg ttagcaccgc tgagttcaac 180
acgcatcgtg aatgggctac aaatgttcat getcgcecttt ctcgccgtaa aaatggggag 240
actggaccag gaaagcattt cgaaatcaat ggtctcaaag gatatactgce tagcttcgac 300
gagagtactg ctaaagatat tgccaatgac ccggcggtca agtécatcga accagacatg 360
attgtgaatg caaccgcgaa cgtggticaa tccaatgttc cttcatgggg tettgctcge 420
atafctagca agagaactgg taccaccagc tatacatatg attctactgc cggtgagggec 480
gtagtattct acggegtcga caccggtatt gatatctcac actccgactt tgggggeegt 540
gctaaatggg gtaccaacgt tgttgataat gataataccg acggtaatgg écatggcact 600
cacactgcgt ctactgcgge cggtagbaag tacggtgttg caaaaaaggc cactctcgtc 660
gctgtcaagg tecttggtge cgatggttct ggcactaact caggtgtcat ctctggtatg 720
gactgggétg ttaaagatgc aaagtcccge ggcgecaacg gaaagtatgt tatgaatatg 780
tctctcggeg gegagttttc caaggetgtg aatgacgecg ctgccaatgt tgtaaagtce 840
ggtatcttce teteegttge tgetggtaat gaggecgaga atgcgagcaa cagttctcct 900
gcgtctgctg cggaagtatg cactatcgcg gcctctacta gcacagatgg cagegcettca 960
ttcacgaact tcggctcegt tgttgacctce tatgctcectg ggcagagtat cacggetgca 1020
.taccctggcg gtggctcaaa gaccctatct ggaacctcca tggccgctce acacgttget 1080
ggtgtcgeceg cafatctgat ggctctcgag ggegtgtcag ctggtaacge ctgtgecegt 1140

attgtccagc tcgctaccte gtcaatctct agggctccct ctggcactac aagcaagett 1200
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ctctacaatg gcatcaacgt ctaatgaata tccgtatggg gcagcggatg atttaagcat 1260
gccgctttga attcgcatat ctatattcat aggtgggctt ttccgaagtg aaatatgtta 1320
tgagtgtcaa aatatctggt cataggtgca gctcagctta ctattgttga attttgcaga 1380
ggtattcttt gaatgcatga aatattttga taaaaaaaaa 1420

<210> 40

<211> 397

<212> PRT

<213> Penicillium citrinum

<400> 40

Met Gly Phe Leu Lys Val Leu Ala Thr Ser Leu Ala Thr Leu Ala Val

1 5 10 15

Val Asp Ala Gly Thr Leu Leu Thr Ala Ser Asn Thr Asp Ala Val lle
20 25 30

Pro Ser Ser Tyr lle Val Val Met Asn Asp Asp Val Ser Thr Ala Glu
35 .40 45

Phe Asn Thr His Arg Glu Trp Ala Thr Asn Val His Ala Arg Leu Ser
50 55 60

Arg Arg Lys Asn Gly Glu Thr Gly Pro Gly Lys His Phe Glu lle Asn
65 ' 70 75 80

Gly Leu Lys Gly Tyr Thr Ala Ser Phe Asp Glu Ser Thr Ala Lys Asp
85 90 95

lle Ala Asn Asp Pro Ala Val Lys Tyr lle Glu Pro Asp Met lle Val
100 105 110

Asn Ala Thr Ala Asn Val Val GIn Ser Asn Val Pro Ser Trp Gly Leu
115 120 125
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Ala Arg lle Ser Ser Lys Arg Thr Gly Thr Thr Ser Tyr Thr Tyr Asp
130 135 140

Ser Thr Ala Gly Glu Gly Val Val Phe Tyr Gly Val Asp Thr Gly lle
145 150 155 160

Asp lle Ser His Ser Asp Phe Gly Gly Arg Ala Lys Trp Gly Thr Asn
165 170 175

Val Val Asp Asn Asp Asn Thr Asp Gly Asn Gly His Gly Thr His Thr
180 185 190

Ala Ser Thr Ala Ala Gly Ser Lys Tyr Gly Val Ala Lys Lys Ala Thr
195 200 205

Leu Val Ala Val Lys Val Leu Gly Ala Asp Gly Ser Gly Thr Asn Ser
210 215 220 ‘

Gly Val lle Ser Gly Met Asp Trp Ala Val Lys Asp Ala Lys Ser Arg
225 230 235 240

Gly Ala Asn Gly Lys Tyr Val Met Asn Met Ser Leu Gly Gly Glu Phe
245 250 255

Ser Lys Ala Val Asn Asp Ala Ala Ala Asn Val Val Lys Ser Gly lle
260 265 270

Phe Leu Ser Val Ala Ala Gly Asn Glu Ala Glu Asn Ala Ser Asn Ser
275 280 285

Ser Pro Ala Ser Ala Ala Glu Val Cys Thr lle Ala Ala Ser Thr Ser
290 295 300

Thr Asp Gly Ser Ala Ser Phe Thr Asn Phe Gly Ser Val Val Asp Leu
305 310 315 320
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Tyr Ala Pro Gly GIn Ser lle Thr Ala Ala Tyr Pro Gly Gly Gly Ser
325 330 335

Lys Thr Leu Ser Gly Thr Ser Met Ala Ala Pro His Val Ala Gly Val
340 345 350

Ala Ala Tyr Leu Met Ala Leu Glu Gly Val Ser Ala Gly Asn Ala Cys
355 360 365

Ala Arg lle Val Gin Leu Ala Thr Ser Ser lle Ser Arg Ala Pro Ser
370 375 380

Gly Thr Thr Ser Lys Leu Leu Tyr Asn Gly lle Asn Val
385 390 395

<210> 41

<211> 5001

<212> DNA

<213> Streptomyces carbophilus

<400> 41 . ‘
gtgaccacgg cttccgeggg tctcageggg ggetgeecgee cggggtatic agegggegac 60

ccagccccgce tegtaggegt gccag‘cccag ctggagcegg gtcgtcacte cggtgagete 120
catcaggccc ttcaccegee getgeacggt cecgeaggecc agatceaget gettggegge 180
gctggegtee gtcatcccgg cgagcageag cgacaggatce tccaggtcgg teccegtcggg 240
gccegeccceg tectccacga tgtcgegeee ccegecgecg agecgeageg gcagégcgtc 300
ccgecacacce gectcgaaca ggeccatcag cgattcgagg ageccgceteg cgtgcaccac 360
gagcgcggcc ggetcggege cgeggeecggt cageggeacc atcgegaggg tgeggtcege 420
gacgacgagc ttggtcggca ccecgetccac cgtgegeacc tgetcgtege ggecgagtge 480
cgcggacagce tcgacgatcc cggecgggeag cgagageacc tegegetcga ccaccacceg 540
gtagacgacc ccgeggcetcg acgcccgttc ctcggactcg ttgtccatge cggtcaccge 600

gaccggtgtg cccgtcacca gegegeacac ctegtcggeg gegeccaget gecaactggtg 660
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gaagcggtgg gccaccgege tcgeecceegt caccaccteg acgaggtegt gcacggeggg 720
ttcggccgec tcggeccggt actcegtgge gagcagegece gecgecagcet cegectgetc 780
cagctcgtge cgetgetggg tgagcagege geccagegec accececeggeg gegecgegac 840
ccaccgececg gtgcgggecg acgactggge ggccaggeca tgacgetcca gecggegecag 900
cgcccgceteg gtetegetet ccggcagege gagacggtge gegagatege tcacctcgge 960
cgecccccace gecgaccaggg cgeggtacge cgactectgg gtetegtcga gacctatcge 1020
tcccagcacc acggaccgcec ttectcacet gecgegatgge gggaaaccge cccggcacaa 1080
acccgccgcea caacatcatc gccgtatc‘cg tcgecgcetct geccaatgtcg agccaccgca 1140
gcaccaacag cctccgggeg cagggcattt gtgetcttcg ggcacgegtg tettttgttc 1200
cggaatcatc tggggagagce gatgcgececg atatcgegta cggetcetggg ggtggecgace 1260
gcegcecgcecc tcgeegtcac cgeggtggeg cegteegtgg cagcgccacg aggcgacggc 1320
acggcggaca ccgeccaagag accgctegte ggcaccgecg cgagcagecac gggaacacce 1380
gccaccgtca cactcgtcac cggecgacaag gtggtggtag gecgggacge ctccggcace 1440
cccacaggcg tcaccgcecct gccgcg'cgac gacggctccg taccgetegt ccagacccgg 1500
cagétgggca aggagctgta cgtctaccecg gacgacgegg cccecggegcet cgecgecgge 1560
accgtcgacc aggaactgtt caacgtggcc gggctcatcc gccagggcta cgacgacgcg 1620
cactccaaga cgatccegcet gatcgecgte tacggcageg ccgeggecag gtcggeggec 1680
ccggecgtge cgegeggeac cagggecggg ctcgacctge ccgecgtgea cggeegegee 1740
ctgagcgecg acaagacgaa ggccgegeag atgtgggegg acgtcaatge ctcccgecace 1800
cggtcggegt ccgecggeat caagaagcetg tggetcgace ggaaggtgac cgecteecte 1860
gcccagtegt cgeggeagat ccgegecgac ctecgegcagg ccgecggata cgacggcaag 1920
ggcaccaagg tcgecegtcct cgacaccgge gtcgacgecg aacacceccga cctcaaggge 1980
cgcatcgtgg cctccgagaa cttcaccgac tcgeccgaca ccgaagacceg ccagggecac 2040

ggcacccaca ccacatccac ggtgggeggc tcgggegegg cgageggegg caaggagaag 2100
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ggcatcgege ccggeaccgg ceteetegte ggcaaggtee tcaacgacte gggetcggge 2160
gacagttcgt géatcatcgc cggcatgcag tgggecgtcg acaacaagge cgacgtcgtc 2220
tcgatgtcge tcggcagecec cgtgecgace gactgcaccg acccgatgag cgtcgecgeg 2280
caacaactcg ccaccgacgc cgaccacacc ctgttcgtcg tcgeggeecgg caactcggge 234Q
ccgagcctga acaccgtgte ctcgeeeggce tgegecacccg cegtectgac cgtcggegee 2400
gtcgaccacg acgatgccac cgcgagcttc tccagtcgeg gececgegec cttcacccac 2460
accctcaagce cggagatcag cgegeccggce gtcgacatce tcgecgecaa cgecggegge 2520
cggggcgtct acgcgtacca gtccatgtcc ggcacctcca tggecaccce gcacgtcgeg 2580
ggcgecgecg ccatcgtcaa gcagegecac cccgactgga ccgegcagea gatcaaggec 2640
gcgctegtet cgtccgecga cagegetgte ceccggtgacg tgegegagac cggeggegge 2700
cggctcgacg tcgaggecge cgtcgacgag accgtcatcg gegegeccge cgtccaggee 2760
ggcaccttcg actggccgca ggacaagagc gaccgcacca ccgtcaccgt gecctacacc 2826
aacgcctccg accgececcegt gacactcgac ctcaaggtcg cgggggtaac cggaaacgac 2880
ggctecgecg tcaacteege tgtggecgeg ctgegttcge getecegtgac cgtcceggee 2940
ggcgcecaccg tcaaggtgec getcaccate gacceeggeg ceecgectcaa ggecgeccag 3000
tacggagacg tcaccggecg cgtgctcgee accgegeacg gegtcaaggt ctccaccecece 3060
ttctcgcetgt acgtcgagec cgagaccegtc accctgegeg tcaagetcgt cgaccgeccag 3120
ggcaggcccg ccgegggegc ctecteecte gacgtcateg gcaccgacac cgecaccgge 3180
gagcgccgct tcaacgaggg cgccaccgac cagctctace ggetgegece cggegegtac 3240
ttcgtgtcct ccttegtcac ctcegecgac cccggegacg ccaccggege gaacgtcgge 3300
tcggtcagct acctcggecg accgecagetc gacctgaaga aggacaccac cctegtectg 3360
gacgcccgtg ccgegeaccg getctcggtg cggaccgacce ggeccgagega ggtccgcace 3420
acgacgctcg gettcgeecg ctcetgggge ggecagtgge tecactcggg ctcgatcace 3480

ggatcccggce tgatcgacga ctactacgeg gacgtccggg geggegeccg caccggegac 3540
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ttcgagttcg gcagctactg gcgggegtac gececgeagt tcgagaagct cgecgtgace 3600
ggcgggcccg cgetgcacce getcacegeg agegtegget ccgacaacct cgacggcace 3660
ggcagcgegc cgetegtcga cgegggecgg ggcacceegg acgagcetcaa ggeecgegggg 3720
gtcggcggga agatcgectt cgtcgeggtg ccggacgacce ccgacteget cgecacectc 3780
gccagggacg ccaaggegge gggegecacg gegetegecg tgcaccgecce ctcgaacgge 3840
cgctggcetge cgtcgtacgg cttcgecegga ggcccgétgc ccaccctcge catcgaggeg 3900
agcgaggcegt cggacctcge ggeccggcetg gegcacggec cegtcaccct cgccfggaag 3960
gcgacggcca agagceggcta tgtctacaac ctgggcttce éggaggacgg cggcatcggc 4020
tcggaccgca cctaccgggt gcgcgacgga cagcthgcc gcaacgtctc cacgtaccac 4080
tcgatgggcg tgccggecga cttegtcgac ggegtgageg cccaccgece cgtcggegge 4140
gacccgatcg gegtctecgg catcgacctg gtggeegtge cctccaceeg caccgagtac 4200
tacaccgcgg gcggcaccac ctgggaccac.ttcgtctcgt ccagcttcce cttcggcgag 4260
ttcatgctcg cccecggecac ggegtaccgg cbgggcaagg agaccaagga gagctggtac 4320
gacggcegtgg tcggececcga cgecgggege gacgecacgg gecaggeccct getcgecgee 4380
gagcgccagg gcaacctgat gggettcgee cccggeatgt ggggegacac ccégcacagc 4440
gcgcagecegg getegttegg cgacategge tecetgetee tgcggegeaa cggegaggac 4500
tacgacagta gcggetggec ctcgggggatg ttcaccgtce ccgeggacga cgeggegtac 4560
gaactcgtca gcgacaacca gaagatcggg ccgtccgeag cggictggaa gegetctcag 4620
gaggtcgtga cgagctggaa gttccgcteg cacctcgtcg agagegegtt ctctcaggeg 4680
attccgcetgce tettccecca ctacggagtg gcgcaggacg gectcaagac ggtgeccegeg 4740
gccgacggcc agaagatcgc getctcegtc acgggcéacg ccggctacac cccggecgec 4800
ctcgtgtcgg ccgegcetgte gtactcctac gacggeggea cgacctggac cgaggccaag 4860
tcccgecate agggeggeag ttggacggeg accgtgaacc acgegggege caccggcaag 4920

gacgtgaccc tgaaggccga actgaccgac gccaacggca actcggtcac ccagaccgtg 4980
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gtggacgcct actcggtgeg t 5001

<210> 42

<211> 1667

<212> PRT

<213> Streptomyces carbophilus

- <400> 42
Met Thr Thr Ala Ser Ala Gly Leu Ser Gly Gly Cys Arg Pro Gly Cys
1 5 10 15

Ser Ala Gly Asp Pro Ala Pro Leu Val Gly Val Pro Ala Gin Leu Glu
20 25 30

Pro Gly Arg His Ser Gly Glu Leu His GIn Ala Leu His Pro Pro Leu
35 40 45

His Gly Pro GIn Ala Gin lle GiIn Leu Leu Gly Gly Ala Gly Val Arg
50 55 60

His Pro Gly Glu GIn GiIn Arg Gin Asp Leu GIn Vai Gly Pro Val Gly
65 70 - 75 80

Ala Arg Pro Val Leu His Asp Val Ala Pro Pro Ala Ala Glu Pro Gin
85 90 95

Arg GIn Arg Val Pro Pro His Arg Leu Glu GIn Ala His Gin Arg Phe
100 105 110

Glu Glu Pro Ala Arg Val His His Glu Arg Gly Arg Leu Gly Ala Ala
115 120 125

Ala Gly Gin Arg His His Arg Glu Gly Ala Val Arg Asp Asp Glu Leu
130 135 140

Gly Arg His Pro Leu His Arg Ala His Leu Leu Val Ala Ala Glu Cys
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145 150 155 160

Arg Gly GIn Leu Asp Asp Pro Gly Gly Gin Arg Glu His Leu Ala Leu
165 170 175

Asp His His Pro Val Asp Asp Pro Ala Ala Arg Arg Pro Phe Leu Gly
180 185 190

Leu Val Val His Ala Gly His Arg Asp Arg Cys Ala Arg His Gin Arg
195 200 205 ‘

Ala His Leu Val Gly Gly Ala Gin Leu Gin Leu Val Glu Ala Val Gly
210 215 220

His Arg Ala Arg Pro Arg His His Leu Asp Glu Val Val His Gly Gly
225 230 235 240

Phe Gly Arg Leu Gly Pro Val Leu Arg Gly Glu Gin Arg Arg Arg GIn
245 250 255

Leu ArQ Leu Leu Gin Leu Val Pro Leu Leu Gly Glu GIn Arg Ala Gin
260 265 270

Arg His Pro Arg Arg Arg Arg Asp Pro Pro Pro Gly Ala Gly Arg Arg
275 280 285

Leu Gly Gly GIn Ala Met Thr Leu Gin Pro Ala Gin Arg Pro Leu Gly
290 295 300

Leu Ala Leu Arg GIn Arg Glu Thr Val Arg Glu lle Ala His Leu Gly
305 310 315 320

Arg Pro His Arg Asp Gin Gly Ala Val Arg Arg Leu Leu Gly Leu Val
325 330 335

Glu Thr Tyr Arg Ser GIn His His Gly Pro Pro Ser Ser Pro Ala Arg
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340 345 350

Trp Arg Glu Thr Ala Pro Ala Gin Thr Arg Arg Thr Thr Ser Ser Pro
355 360 365

Tyr Pro Ser Pro Leu Cys Gin Cys Arg Ala Thr Ala Ala Pro Thr Ala
370 375 380

Ser Gly Arg Arg Ala Phe Val Leu Phe Gly His Ala Cys Leu Leu Phe
385 390 395 400

Arg Asn His Leu Gly Arg Ala Met Arg Pro lle Ser Arg Thr Ala Leu
405 410 415

Gly Val Ala Thr Ala Ala Ala Leu Ala Val Thr Ala Val Ala Pro Ser
420 425 430 '

Val Ala Ala Pro Arg Gly Asp Gly Thr Ala Asp Thr Ala Lys Arg Pro
435 440 445

Leu Val Gly Thr Ala Ala Ser Ser Thr Gly Thr Pro Ala Thr Val Thr
450 455 460

Leu Val Thr Gly Asp Lys Val Val Val Gly Arg Asp Ala Ser Gly Thr
465 470 475 480

Pro Thr Gly Val Thr Ala Leu Pro Arg Asp Asp Gly Ser Val Pro Leu
485 490 495

Val GIn Thr Arg GiIn Val Gly Lys Glu Leu Tyr Val Tyr Pro Asp Asp
500 505 510

Ala Ala Pro Ala Leu Ala Ala Gly Thr Val Asp Gin Glu Leu Phe Asn
515 520 525

Val Ala Gly Leu lle Arg Gin Gly Tyr Asp Asp Ala His Ser Lys Thr
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530 535 540

lle Pro Leu lle Ala Val Tyr Gly Ser Ala Ala Ala Arg Ser Ala Ala
545 550 555 560

Pro Ala Val Pro Arg Gly Thr Arg Ala Gly Leu Asp Leu Pro Ala Val
565 570 575

His Gly Arg Ala Leu Ser Ala Asp Lys Thr Lys Ala Ala Gin Met Trp
580 585 590

Ala Asp Val Asn Ala Ser Arg Thr Arg Ser Ala Ser Ala Gly lle Lys
595 600 605

Lys Leu Trp Leu Asp Arg Lys Val Thr Ala Ser Leu Ala GIn Ser Ser
610 615 - 620

Arg Gin lle Arg Ala Asp Leu Ala Gin Ala Ala Gly Tyr Asp Gly Lys
625 630 635 . 640

Gly Thr Lys Val Ala Val Leu Asp Thr Gly Val Asp Ala Glu His Pro
645 650 - 655

Asp Leu Lys Gly Arg lle Val Ala Ser Glu Asn Phe Thr Asp Ser Pro
660 665 670

Asp Thr Glu Asp Arg Gin Gly His Gly Thr His Thr Thr Ser Thr Val
675 680 685

Gly Gly Ser Gly Ala Ala Ser Gly Gly Lys Glu Lys Gly lle Ala Pro
690 695 700

Gly Thr Gly Leu Leu Val Gly Lys Val Leu Asn Asp Ser Gly Ser Gly
705 710 715 720

Asp Ser Ser Trp lle lle Ala Gly Met Gin Trp Ala Val Asp Asn Lys
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725 730 735

Ala Asp Val Val Ser Met Ser Leu Gly Ser Pro Val Pro Thr Asp Cys .
740 745 750

Thr Asp Pro Met Ser Val Ala Ala GIn Gin Leu Ala Thr Asp Ala Asp
755 760 765 '

His Thr Leu Phe Val Val Ala Ala Gly Asn Ser Gly Pro Ser Leu Asn
770 775 780

Thr Val Ser Ser Pro Gly Cys Ala Pro Ala Val Leu Thr Val Gly Ala
785 790 795 800

Val Asp His Asp Asp Ala Thr Ala Ser Phe Ser Ser Arg Gly Pro Ala
805 810 815

Pro Phe Thr His Thr Leu Lys Pro Glu lle Ser Ala Pro Gly Val Asp
820 825 830

lle Leu Ala Ala Asn Ala Gly Gly Arg Gly Val Tyr Ala Tyr GIn Ser
835 840 845

Met Ser Gly Thr Ser Met Ala Thr Pro His Val Ala Gly Ala Ala Ala
850 855 860

lle Val Lys Gin Arg His Pro Asp Trp Thr Ala Gin Gin lle Lys Ala
865 870 875 880 .

Ala Leu Val Ser Ser Ala Asp Ser Ala Val Pro Gly Asp Val Arg Glu
885 890 895

Thr Gly Gly Gly Arg Leu Asp Val Glu Ala Ala Val Asp Glu Thr Val
900 905 910

lle Gly Ala Pro Ala Val GiIn Ala Gly Thr Phe Asp Trp Pro Gin Asp
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915 920 925

Lys Ser Asp Arg Thr Thr Val Thr Val Pro Tyr Thr Asn Ala Ser Asp
930 935 940

Arg Pro Val Thr Leu Asp Leu Lys Val Ala Gly Val Thr Gly Asn Asp
945 950 955 960

Gly Ser Ala Val Asn Ser Ala Val Ala Ala Leu Arg Ser Arg Ser Val
965 970 975

Thr Val Pro Ala 'Gly Ala Thr Val Lys Val Pro Leu Thr lle Asp Pro
980 985 990

Gly Ala Arg Leu Lys Ala Ala Gin Tyr Gly Asp Val Thr Gly Arg Val
995 1000 1005

Leu Ala Thr Ala His Gly Val Lys Val Ser Thr Pro Phe Ser Leu
1010 1015 1020

Tyr Val Glu Pro Glu Thr Val Thr Leu Arg Val Lys Leu Val Asp
1025 1030 1035 '

Arg GIn Gly Arg Pro Ala Ala Gly Ala Ser Ser Leu Asp Val lle
1040 1045 1050

Gly Thr Asp Thr Ala Thr Gly Glu Arg Arg Phe Asn Glu Gly Ala
1055 1060 1065

Thr Asp GiIn Leu Tyr Arg Leu Arg Pro Gly Ala Tyr Phe Val Ser
1070 1075 1080

Ser Phe Val Thr Ser Ala Asp Pro Gly Asp Ala Thr Gly Ala Asn
1085 1090 1095

Val Gly Ser Val Ser Tyr Leu Gly Arg Pro Gin Leu Asp Leu Lys
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1100 1105 1110

Lys Asp Thr Thr Leu Val Leu Asp Ala Arg Ala Ala His Arg Leu
1115 1120 1125

Ser Val Arg Thr Asp Arg Pro Ser Glu Val Arg Thr Thr Thr Leu
1130 1135 1140

Gly Phe Ala Arg Ser Trp Gly Gly Gin Trp Leu His Ser Gly Ser
1145 1150 1155

lle Thr Gly Ser Arg Leu lle Asp Asp Tyr Tyr Ala Asp Val Arg
1160 1165 1170

Gly Gly Ala Arg Thr Gly Asp Phe Glu Phe Gly Ser Tyr Trp Arg
1175 1180 1185

Ala Tyr Ala Pro Gin Phe Glu Lys Leu Ala Val Thr Gly Gly Pro
1190 1195 1200

Ala Leu His Pro Leu Thr Ala Ser Val Gly Ser Asp Asn Leu Asp
1205 1210 1215 »

Gly Thr Gly Ser Ala Pro Leu Val Asp Ala Gly Arg Gly Thr Pro
1220 1225 1230

Asp Glu Leu Lys Ala Ala Gly Val Gly Gly Lys lle Ala Phe Val
1235 1240 1245

Ala Val Pro Asp Asp Pro Asp Ser Leu Ala Thr Leu Ala Arg Asp
1250 1255 1260

Ala Lys Ala Ala Gly Ala Thr Ala Leu Ala Val His Arg Pro Ser
1265 1270 1275 '

Asn Gly Arg Trp Leu Pro Ser Tyr Gly Phe Ala Gly Gly Pro Leu
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1280 1285 1290

Pro Thr Leu Ala lle Glu Ala Ser Glu Ala Ser Asp Leu Ala Ala
1295 1300 1305

Arg Leu ‘Ala His Gly Pro Val Thr Leu Ala Trp Lys Ala Thr Ala
1310 1315 1320

Lys Ser Gly Tyr Val Tyr Asn Leu Gly Phe GIn Glu Asp Gly Gly
1325 1330 1335

lle Gly Ser Asp Arg Thr Tyr Arg Val Arg Asp Gly Gin Leu Gly
1340 1345 1350

Arg Asn Val Ser Thr Tyr His Ser Met Gly Val Pro Ala Asp Phe
1355 1360 1365

Val Asp Gly Val Ser Ala His Arg Pro Val Gly Gly Asp Pro lle
1370 1375 1380

Gly Val Ser Gly lle Asp Leu Val Ala Vai Pro Ser Thr Arg Thr
1385 - 1390 1395

Glu Tyr Tyr Thr Ala Gly Gly Thr Thr Trp Asp His Phe Val Ser
1400 1405 1410

Ser Ser Phe Pro Phe Gly Glu Phe Met Leu Ala Pro Ala Thr Ala
1415 1420 1425

Tyr Arg Pro Gly Lys Glu Thr Lys Glu Ser Trp Tyr Asp Gly Val
1430 1435 1440

Val Gly Pro Asp Ala Gly Arg Asp Ala Thr Gly Afg Pro Leu Leu
1445 1450 1455

Ala Ala Glu Arg Gin Gly Asn Leu Met Gly Phe Ala Pro Gly Met
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1460 1465 1470

Trp Gly Asp Thr Gin His Ser Ala GIn Pro Gly Ser Phe Gly Asp
1475 1480 1485

lle Gly Ser Leu Leu Leu Arg Arg Asn Gly Glu Asp Tyr Asp Ser
1490 1495 1500

Ser Gly Trp Pro Ser Gly Val Phe Thr Val Pro Ala Asp Asp Ala
1505 1510 1515

Ala Tyr Glu Leu Val Ser Asp Asn Gin Lys lie Gly Pro Ser Ala
1520 1525 1530

Ala Val Trp Lys Arg Ser GIn Glu Val Val Thr Ser Trp Lys Phe
1535 1540 1545

Arg Ser His Leu Val Glu Ser Ala Phe Ser Gin Ala lle Pro Leu
1550 1555 1560

Leu Phe Pro His Tyr Gly Val Ala Gin Asp Gly Leu Lys Thr Val
1565 1570 1575

Pro Ala Ala Asp Gly Gin Lys lle Ala Leu Ser Val Thr Gly His
1580 1585 1590

Ala Gly Tyr Thr Pro Ala Ala Leu Val Ser Ala Ala Leu Ser Tyr
1595 1600 1605

Ser Tyr Asp Gly Gly Thr Thr Trp Thr Glu Ala Lys Ser Arg His
1610 1615 1620

GiIn Gly Gly Ser Trp Thr Ala Thr Val Asn His Ala Gly Ala Thr
1625 1630 1635

Gly Lys Asp Val Thr Leu Lys Ala Glu Leu Thr Asp Ala Asn Gly
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1640 1645 1650

Asn Ser Val Thr Gin Thr Val Val Asp Ala Tyr Ser Val Arg
1655 1660 1665

<210> 43

<211> 1941

<212> DNA

<213> Amycolatopsis orientalis

<400> 43
atgcgaacct ttgctgtgee cttacggegg cgtgeccgecg gattgggtgt ggtcgccaca 60

acggccctgg cgttaaccat cgeggtecgeg caaccggegt cggeegetgt gggacaggtg 120
ctcggegetg atcgtgeegg tgccatcaag gacagctaca tegttcagat caaggacagt 180
gcgtcgecga aggececggte cgegeagace gegegtgage tgacggecga acacggegge 240
caggtgaagg tcgegtggea geatgegttg aacggcetteg ctgtcacgat gaccgecgag ™ 300
caggcgceggc ggatggcetge cgatccgegg atcgactacg tccagcagga cgeggtegtc 360
agcatcgcgg acacgcaacc caatccgecg tcgtggggge tcgaccggat cgatcagegg 420
gatcgcécgc tggacaacag ttacacgtac aacacgaccg ccagcaacgt gcacgtgtac  480.
gttctggaca ccggcatccg catctcgcac agcacgttcg gegggeggge cacgtggggc‘ 540
‘ttcaacgcca tcgacaccaa caacaccgac tgcaacgggc acggcacgca cgtcgececggg 600
accatcggcg gttcgcagta cggegtcgec aagggegege agetggtgge cgtgaaggtc 660
ctcaactgtc agggttctgg ctegttcget caggtcgtca acggceatcaa ctgggtga'cg 720
cagaacgcgg tcaaaccggc cgtggccaac atgagcecttg gtgccgeegg ttcggacacc 780
gcgaccgaga acgchtccg caactcgatc gcctccggeg tgacgtacge gatcgegtcg 840
ggcaactcca accagaacgc gtgcaacttc acgccggceca aggtggccga ggcgatcacc 900
gtgaacgcct cggacatcaa cgacgcccgt gectegtict ccaacttcgg tacgtgcacc 960
gacatcttcg ggccaggcegt gaacatcacc tcggegtgga tcaccaacga cacggcgace 1020

aacacgatca gcggtacctc gatggccacg ccacatgtgg caggeggege ggeactgtgg 1080
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ctggccgacc accccaacga cteggecgece geggtgcaga cegcetctgat caacaactcg 1140
tcgctgaaca agatcagcaa tcccggeacce ggctcgecga accgcttget gttcaccaac 1200
atcggtgatc ccggaccegg caaccegtcg gtgagcaacc ccggecaacca gaccacgace 1260
gttggcagcg cagtgaacct gcaactcagc gcgtceggeg gtacccegee gtacacgtgg 1320
tcggccaccg gtttgeccgec cggcettggeg atttcgageg gegggttgat ctetggcacg 1380 |
ccgaacaccg cgggcacgta cagcgtgacc gtgacggcga ccgacacggce cggcaaggec 1440
ggtagcgcga ccttcacatg gacggtcaac ccggtcggeg getgcacggg cgegggtcag 1500
aagatcgcca accccggctt cgagtcgggt tcggegtegt ggaccgegac cagcaacgtg 1560
atcgggcagc acggcaccga tcaaccggceg cacgccggcea cgtggagegce ctggetgaac 1620
ggctacggct tcatccgtac cgaccggctt tcgcagtcgg tgaccatccc ggctggétgc 1680 o
acctcgtaca agctgtcgta ttggctgcac étcgactcgg acgagacgac cgggtcggtc 1740
caQtacgaca agctcacggt ccagcetcgge tcgaacacgc tggccacgta ctcgaacctg 1800
aacaaagccg ccggttacca gcagegceacc ttcgacgtcg gegegtacge cggccagacg 1860
gtcacgctga ccttcaccgg caccgaggac atctcgetge agacgtcgtt-cgtcgtcgac 1920
gacgtcaccc ttgacgtgag ¢ | 1941

<210> 44

<211> 647

<212> PRT

<213> Amycolatopsis orientalis

<400> 44

I:/Iet Arg Thg Phe Ala Val1 l;ro Leu Arg .;\gg Arg Ala Ala Gly Leu Gly

Val Val Ala Thr Thr Ala Leu Ala Leu Thr lle Ala Val Ala Gin Pro
20 25 30

Ala Ser Ala Ala Val Gly GIn Val Leu Gly Ala Asp Arg Ala Gly Ala
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35 40 45

lle Lys Asp Ser Tyr lle Val Gin lle Lys Asp Ser Ala Ser Pro Lys
50 55 60

Ala Arg Ser Ala GIn Thr Ala Arg Glu Leu Thr Ala Glu His Gly Gly
65 70 75 80

Gin Val Lys Val Ala Trp GiIn His Ala Leu Asn Gly Phe Ala Val Thr
85 90 95

Met Thr Ala Glu Gin Ala Arg Arg Met Ala Ala Asp Pro Arg lle Asp
100 105 110

Tyr Val GIn GiIn Asp Ala Val Val Ser lle Ala Asp Thr Gin Pro Asn
115 120 125

Pro Pro Ser Trp Gly Leu Asp Arg lle Asp GIn Arg Asp Arg Pro Leu
130 135 140

Asp Asn Ser Tyr Thr Tyr Asn Thr Thr Ala Ser Asn Val His Val Tyr
145 150 155 160

Val Leu Asp Thr Gly lle Arg lle Ser His Ser Thr Phe Gly Gly Arg
165 170 175

Ala Thr Trp Gly Phe Asn Ala lle Asp Thr Asn Asn Thr Asp Cys Asn
180 185 190

Gly His Gly Thr His Val Ala Gly Thr lle Gly Gly Ser GIn Tyr Gly
195 200 205

Val Ala Lys Gly Ala GIn Leu Val Ala Val Lys Val Leu Asn Cys Gin
210 215 220

Gly Ser Gly Ser Phe Ala GIn Val Val Asn Gly lle Asn Trp Val Thr
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225 230 235 240

GIn Asn Ala Val Lys Pro Ala Val Ala Asn Met Ser Leu Gly Ala Ala
245 250 255

Gly Ser Asp Thr Ala Thr Glu Asn Ala Val Arg Asn Ser lle Ala Ser
260 265 - 270

Gly Val Thr Tyr Ala lle Ala Ser Gly Asn Ser Asn Gin Asn Ala Cys
275 280 285

Asn Phe Thr Pro Ala Lys Val Ala Glu Ala lle Thr Val Asn Ala Ser
290 295 300

Asp lle Asn Asp Ala Arg Ala Ser Phe Ser Asn Phe Gly Thr Cys Thr
305 310 315 320

Asp lle Phe Gly Pro Gly Val Asn lle Thr Ser Ala Trp lle Thr Asn
325 330 335 ‘

Asp Thr Ala Thr Asn Thr lle Ser Gly Thr Ser Met Ala Thr Pro His
340 345 350

Val Ala Gly Gly Ala Ala Leu Trp Leu Ala Asp His Pro Asn Asp Ser
355 360 365 -

Ala Ala Ala Val Gin Thr Ala Leu lle Asn Asn Ser Ser Leu Asn Lys
370 375 380

lle Ser Asn Pro Gly Thr Gly Ser Pro Asn Arg Leu Leu Phe Thr Asn
385 390 395 400

lle Gly Asp Pro Gly Pro Gly Asn Pro Ser Val Ser Asn Pro Gly Asn
405 410 415

GiIn Thr Thr Thr Val Gly Ser Ala Val Asn Leu GiIn Leu Ser Ala Ser



.78

420 425 430

Gly Gly Thr Pro Pro Tyr Thr Trp Ser Ala Thr Gly Leu Pro Pro Gly
435 440 . 445 :

Leu Ala lle Ser Ser Gly Gly Leu lle Ser Gly Thr Pro Asn Thr Ala
450 455 460

Gly Thr Tyr Ser Val Thr Val Thr Ala Thr Asp Thr Ala Gly Lys Ala
465 470 475 480

Gly Ser Ala Thr Phe Thr Trp Thr Val Asn Pro Val Gly Gly Cys Thr
485 490 495

Gly Ala Gly Gin Lys lle Ala Asn Pro Gly Phe Glu Ser Gly Ser Ala
500 505 510

Ser Trp Thr Ala Thr Ser Asn Val lle Gly GIn His Gly Thr Asp GiIn
515 520 525

Pro Ala His Ala Gly Thr Trp Ser Ala Trp Leu Asn Gly Tyr Gly Phe
530 - 535 540 '

lle Arg Thr Asp Arg Leu Ser GIn Ser Val Thr lle Pro Ala Gly Cys
545 550 . 555 560

Thr Ser Tyr Lys Leu Ser Tyr Trp Leu His lle Asp Ser Asp Glu Thr
565 570 575

Thr Gly Ser Val GIn Tyr Asp Lys Leu Thr Val Gin Leu Gly Ser Asn
580 585 590

Thr Leu Ala Thr Tyr Ser Asn Leu Asn Lys Ala Ala Gly Tyr Gin Gin
595 600 605

Arg Thr Phe Asp Val Gly Ala Tyr Ala Gly GIn Thr Val Thr Leu Thr
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610 615 620

Phe Thr Gly Thr Glu Asp lle Ser Leu GIn Thr Ser Phe Val Val Asp
625 630 635 640

Asp Val Thr Leu Asp Val Ser
645

<210> 45

<211> 381

<212> PRT

<213> Bacillus licheniformis

<400> 45
Met Arg Ser Lys Lys Leu Trp lle Ser Leu Leu Phe Ala Leu Thr Leu
1 5 10 15

lle Phe Thr Met Ala Phe Ser Asn Met Ser Val GIn Ala Ala Gly Lys
20 25 30

Ser Ser Thr Glu Lys Lys Tyr lle Val Gly Phe Lys Gin Thr Met Ser
35 40 45

Ala Met Ser Ser Ala Lys Lys Lys Asp Val lle Ser Glu Lys Gly Gly
50 55 60 '

Lys Val Gin Lys Gin Phe Lys Tyr Val Asn Ala Ala Ala Ala Thr Leu
65 70 75 80

Asp Glu Lys Ala Val Lys Glu Leu Lys Lys Asp Pro Ser Val Ala Tyr
85 90 95

Val Glu Glu Asp His lle Ala His Glu Tyr Ala Gin Ser Val Pro Tyr
100 105 110

Gly lle Ser Gin lle Lys Ala Pro Ala Leu His Ser Gin Gly Tyr Thr
115 120 125
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Gly Ser Asn Val Lys Val Ala Val lle Asp Ser Gly lle Asp Ser Ser
130 135 140

His Pro Asp Leu Asn Val Arg Gly Gly Ala Ser Phe Val Pro Ser Glu
145 150 155 160

Thr Asn Pro Tyr GIn Asp Gly Ser Ser His Gly Thr His Val Ala Gly
165 170 175

Thr lle Ala Ala Leu Asn Asn Ser lle Gly Val Leu Gly Val Ser Pro
180 185 190

Ser Ala Ser Leu Tyr Ala Val Lys Val Leu Asp Ser Thr Gly Ser Gly
195 200 205

GIn Tyr Ser Trp lle lle Asn Gly lle Glu Trp Ala lle Ser Asn Asn
210 215 220

Met Asp Val lle Asn Met Ser Leu Gly Gly Pro Thr Gly Ser Thr Ala
225 230 - 235 240

Leu Lys Thr Val Val Asp Lys Ala Val Ser Ser Gly lle Val Val Ala
: 245 250 255

Ala Ala Ala Gly Asn Glu Gly Ser Ser Gly Ser Thr Ser Thr Val Gly
260 265 270

Tyr Pro Ala Lys Tyr Pro Ser Thr lle Ala Val Gly Ala Val Asn Ser
275 280 285

Ser Asn GiIn Arg Ala Ser Phe Ser Ser Ala Gly Ser Glu Leu Asp Val
290 295 300

Met Ala Pro Gly Val Ser lle GIn Ser Thr Leu Pro Gly Gly Thr Tyr
305 310 315 320
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Gly Ala Tyr Asn Gly Thr Ser Met Ala Thr Pro His Val Ala Gly Ala
325 330 335

Ala Ala Leu lle Leu Ser Lys His Pro Thr Trp Thr Asn Ala GIn Val
340 345 350

Arg Asp Arg Leu Glu Ser Thr Ala Thr Tyr Leu Gly Asn Ser Phe Tyr
355 360 365

Tyr Gly Lys Gly Leu lle Asn Val Gin Ala Ala Ala Gin
370 375 380

<210> 46

<211> 363

<212> PRT

<213> Rhizomucor miehei

<400> 46
Met Val Leu ‘Lys GIn Arg Ala Asn Tyr Leu Gly Phe Leu lle Val Phe
1 5 10 15

Phe Thr Ala Phe Leu Val Glu Ala Val Pro lle Lys Arg Gin Ser Asn
20 25 30

Ser Thr Val Asp Ser Leu Pro Pro Leu lle Pro Ser Arg Thr Ser Ala
35 40 45

Pro Ser Ser Ser Pro Ser Thr Thr Asp Pro Glu Ala Pro Ala Met Ser
50 55 60

Arg Asn Gly Pro Leu Pro Ser Asp Val Glu Thr Lys Tyr Gly Met Ala
65 70 75 80

Leu Asn Ala Thr Ser Tyr Pro Asp Ser Val Val Gin Ala Met Ser lle
85 90 95 A
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Asp Gly Gly lle Arg Ala Ala Thr Ser Gin Glu lle Asn Glu Leu Thr
100 105 110

Tyr Tyr Thr Thr Leu Ser Ala Asn Ser Tyr Cys Arg Thr Val lle Pro -
: 115 120 125

Gly Ala Thr Trp Asp Cys lle His Cys Asp Ala Thr Glu Asp Leu Lys
130 - 135 140

lle lle Lys Thr Trp Ser Thr Leu lle Tyr Asp Thr Asn Ala Met Val
145 150 155 160

Ala Arg Gly Asp Ser Glu Lys Thr lle Tyr lle Val Phe Arg Gly Ser
165 170 175

Ser Ser lle Arg Asn Trp lle Ala Asp Leu Thr Phe Val Pro Val Ser
180 185 190

Tyr Pro Pro Val Ser Gly Thr Lys Val His Lys Gly Phe Leu Asp Ser
195 200 205 :

Tyr Gly Glu Val GIn Asn Glu Leu Val Ala Thr Val Leu Asp Gin Phe
210 215 220

Lys GIn Tyr Pro Ser Tyr Lys Val Ala Val Thr Gly His Ser Leu Gly
225 230 235 240 .

Gly Ala Thr Ala Leu Leu Cys Ala Leu Asp Leu Tyr Gin Arg Glu Glu
245 250 255

Gly Leu Ser Ser Ser Asn Leu Phe Leu Tyr Thr Gin Gly Gin Pro Arg
260 265 270

Val Gly Asp Pro Ala Phe Ala Asn Tyr Val Val Ser Thr Gly lle Pro
275 280 285
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Tyr Arg Arg Thr Val Asn Glu Arg Asp lle Val Pro His Leu Pro Pro
290 295 300 '

Ala Ala Phe Gly Phe Leu His Ala Gly Glu Glu Tyr Trp lle Thr Asp
305 310 315 320

Asn Ser Pro Glu Thr Val Gin Val Cys Thr Ser Asp Leu Glu Thr Ser
325 330 335

Asp Cys Ser Asn Ser lle Val Pro Phe Thr Ser Val Leu Asp His Leu
340 345 350

Ser Tyr Phe Gly lle Asn Thr Gly Leu Cys Thr
355 360

<210> 47

<211> 342

<212> PRT

<213> Candida antarctica

<400> 47
Met Lys Leu Leu Ser Leu Thr Gly Val Ala Gly Val Leu Ala Thr Cys
1 5 10 15

Val Ala Ala Thr Pro Leu Val Lys Arg Leu Pro Ser Gly Ser Asp Pro
20 25 30

Ala Phe Ser GiIn Pro Lys Ser Val Leu Asp Ala Gly Leu Thr Cys Gin
35 40 45

Gly Ala Ser Pro Ser Ser Val Ser Lys Pro lle Leu Leu Val Pro Gly
50 55 60

Thr Gly Thr Thr Gly Pro GiIn Ser Phe Asb Ser Asn Trp lle Pro Leu
65 70 75 80
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Ser Thr GIn Leu Gly Tyr Thr Pro Cys Trp lle Ser Pro Pro Pro Phe
85 90 95

Met Leu Asn Asp Thr Gin Val Asn Thr Glu Tyr Met Val Asn Ala lle
100 105 110

Thr Ala Leu Tyr Ala Gly Ser Gly Asn Asn Lys Leu Pro Val Leu Thr
115 120 125 ‘

Trp Ser Gin Gly Gly Leu Val Ala Gin Trp Gly Leu Thr Phe Phe Pro
130 135 140

Ser lle Arg Ser Lys Val Asp Arg Leu Met Ala Phe Ala Pro Asp Tyr
145 150 155 160

Lys Gly Thr Val Leu Ala Gly Pro Leu Asp Ala Leu Ala Val Ser Ala
165 170 175

Pro Ser Val Trp GIn Gin Thr Thr Gly Ser Ala Leu Thr Thr Ala Leu
180 185 190 '

Arg Asn Ala Gly Gly Leu Thr Gin lle Val Pro Thr Thr Asn Leu Tyr
195 200 205 .

Ser Ala Thr Asp Glu lle Val GIn Pro GIn Val Ser Asn Ser Pro Leu
210 215 220

Asp Ser Ser Tyr Leu Phe Asn Gly Lys Asn Val Gin Ala Gin Ala Val
225 230 235 240

Cys Gly Pro Leu Phe Val lle Asp His Ala Gly Ser Leu Thr Ser Gin
245 250 255

Phe Ser Tyr Val Val Gly Arg Ser Ala Leu Arg Ser Thr Thr Gly Gin
260 265 270
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Ala Arg Ser Ala Asp Tyr Gly lle Thr Asp Cys Asn Pro Leu Pro Ala
275 280 285

Asn Asp Leu Thr Pro Glu Gin Lys Val Ala Ala Ala Ala Leu Leu Ala
290 295 300

Pro Ala Ala Ala Ala lle Val Ala Gly Pro Lys Gin Asn Cys Glu Pro
305 310 315 320

Asp Leu Met Pro Tyr Ala Arg Pro Phe Ala Val Gly Lys Arg Thr Cys
' 325 330 335

Ser Gly lle Val Thr Pro
340

<210> 48

<211> 1556

<212> DNA

<213> Penicillium citrinum

<400> 48
acggcaatta tctccgatca ccatactcag cgaaagatgg cgcccagcat agatgttatt 60

cccactgctg cttccacgge agcaggaatg atttcagaca tggaageggc atttaagtcg 120
gecgttaaat taaagcaaat ccececggggec gttgicatgg ccaggagcat gaacggtacg 180
tgatgttttc tggactatct tgcacatctc ttggcagaac aacacattga cgacttgtat 240
tcttaatagg tgacattgat tacacgcggt gectitgggge gagaacggtt gagcgegatg 300
aatgccaaég actabcacca atggaaatcg acacaccctt gcgacttgcc agtgcaacaa 360
aacttctcac cacaataatg gccttgcagt gtatggaaca aggtctggtg gacctcgatg 420
agaatgtcaa caggcttctt cccgatttga gcgacatgca agtcttgact ggctttgacg 480
cggccggtaa cgeccataatg agggatcgeg aagggattat caagttgagg ttegtatcat 540
gatgaagcga tgttgcgceca tgtctattga ttecttgtta acgtgtacat tgccatgget 600

cttaaaggca cctcttgact cacacttcgg gtctctctta cgcattccta catcctctcc 660
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tacaggaata catggccaag ggttacctca agacagccga gaaattcgge attcaaagtc 720
gactcgctce tectgcaatc aacgaccceg gagtagagtg gatctatggt gcaaatctcg 780
actgggcegg taagcttatc gagcgegeca ccggtgtgga cctggaggaa ttcatgcaga 840
agaatatttg cgagcctcta ggtatcaccg atatgécatt caagctgcag cagcggectg 900
acatgcttgc tcgtegttct gatcagacge gecgtaatga gaatgggagt ctgcgatacg 960
acgactcggt ttatttccge catgacgggg aggagtgctt cgggggacag ggcegttttct 1020
gcggceccgga gtcatatatg aaggtcctta actccttgat gaagcatgac ggtctectct 1080
tgaagaaaga cacaattgag cttatgttcc agcccgetct ggacgeggag ctcgaaaaga 1140
aaatgaatga tcacatggat accacgccgce acatcaacta cggcgecagca ttgcccececgg 1200
~ ttatgaggag aaactttggg ctiggtggaa ttatcgctat gggcgatctc gatggtcata 1260
attggcggcg ggaggggtcc ctcacctttg gtggcggacc gaatattgtt tgggtgegta 1320
ttttgattga tttaactgca atctttggca ggttcacaga catatattaa cgcatatata 1380
gcaaatcgat ccgacggtag ggctttgtac cctggttgtt titccagctag agccctggaa 1440
tgatccgatt tgcaaagatc tcactcgéaa gttcgaaaaa gcgatgtact cacaggtgaa 1500
atgccgcaac tagttagaga ctaggtacat gagacccatg taaatgatit acaagt 1556
<210> 49

<211> 418

<212> PRT

<213> Penicillium citrinum

<400> 49

I1VIet Ala Prg Serlle Asp 1\/oal lle Pro Th: 5AIa Ala Ser Thr Ala Ala

Gly Met lle Ser Asp Met Glu Ala Ala Phe Lys Ser Ala Val Lys Leu
20 25 - 30

Lys GIn lle Pro Gly Ala Val Val Met Ala Arg Ser Met Asn Gly Asp
35 40 45
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lle Asp Tyr Thr Arg Cys Phe Gly Ala Arg Thr Val Glu Arg Asp Glu
50 55 60

Cys GIn Arg Leu Pro Pro Met Glu lle Asp Thr Pro Leu Arg Leu Ala
65 70 75 80

Ser Ala Thr Lys Leu Leu Thr Thr lle Met Ala Leu GIn Cys Met Glu
85 90 95

GIn Gly Leu Val Asp Leu Asp Glu Asn Val Asn Arg Leu Leu Pro Asp
100 105 110

Leu Ser Asp Met Gin Val Leu Thr Gly Phe Asp Ala Ala Gly Asn Ala
115 120 " 125

lle Met Arg Asp Arg Glu Gly lle lle Lys Leu Arg His Leu Leu Thr
130 135 140

His Thr Ser Gly Leu Ser Tyr Ala Phe Leu His Pro Leu Leu GIn Glu
145 150 155 160

Tyr Met Ala Lys Gly Tyr Leu Lys Thr Ala Glu Lys Phe Gly lle Gin
165 170 175

Ser Arg Leu Ala Pro Pro Ala lle Asn Asp Pro Gly Val Glu Trp lle
180 185 190

Tyr Gly Ala Asn Leu Asp Trp Ala Gly Lys Leu lle Glu Arg Ala Thr
195 200 205

Gly Val Asp Leu Glu Glu Phe Met Gin Lys Asn lle Cys Glu Pro Leu
210 215 220

Gly lle Thr Asp Met Thr Phe Lys Leu Gin GiIn Arg Pro Asp Met Leu
225 230 235 240
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Ala Arg Arg Ser Asp Gin Thr Arg Arg Asn Glu Asn Gly Ser Leu Arg
245 250 255

Tyr Asp Asp Ser Val Tyr Phe Arg His Asp Gly Glu Glu Cys Phe Gly
260 265 270

Gly GIn Gly Val Phe Cys Gly Pro Glu Ser Tyr Met Lys Val Leu Asn
' 275 280 - 285

Ser Leu Met Lys His Asp Gly Leu Leu Leu Lys Lys Asp Thr lle Glu
290 295 300

Leu Met Phe Gin Pro Ala Leu Asp Ala Glu Leu Glu Lys Lys Met Asn
305 310 315- 320

Asp His Met Asp Thr Thr Pro His lle Asn Tyr Gly Ala Ala Leu Pro
325 330 335

Pro Val Met Arg Arg Asn Phe Gly Leu Gly Gly lle lle Ala Met Gly
340 345 350

~ Asp Leu Asp Gly His Asn Trp Arg Arg Glu Gly Ser Leu Thr Phe Gly
355 360 365

Gly Gly Pro Asn lle Val Trp Gin lle Asp Pro Thr Val Gly Leu Cys
370 375 380

Thr Leu Val Val Phe Gin Leu Glu Pro Trp Asn Asp Pro lle Cys Lys
385 390 395 400

Asp Leu Thr Arg Lys Phe Glu Lys Ala Met Tyr Ser GiIn Val Lys Cys
405 410 415

Arg Asn
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<210> 50

<211> 1425

<212> DNA

<213> Monascus pilosus

<400> 50 _
~atgcgtcaat tictctccte tgatcgcatc aactctgaaa tcccccagga gaaaagecgaa 60

atggtaggat tcagtgatat cgacaatagc agccgccaga tcaaagaaat ggaagccget 120
ttccgatcgg ccgtgaaaac agggcagatc ccgggggceag tcatcatgge tcgagatcat 180
agtggtaagc aaacccgcat tattctgtct tettctcttt ctatctcgac gtgtaataac 240
cgggggagtg ggccgaaggce cgactgaact atacgegcetg cttcggggeg cggacggtgg 300
tgcgcgatga gtgtaaccga ctcectecga tgcaggtcga caccccectge cggetggega 360
gtgccaccaa getgcettacg acgatcatgg cgetgcaatg cgtggagegg gggetcgtga 420
ggttggatga gacggtggat cgactgctgc cggatttgag tgcgatgaag gtgetggagg 480
ggtttgatgc cgcgggggag ccgaagatga gagagcggaa ggggaagatt actttgaagt 540
aagtgaatct agctcgttgce atictatttg atacacttgt gtatgtagag aaaaggagaa 600
aaagagaaaa agagagagag actaattcac gtgctgttca cgcccagaca tctecctaaca 660
cacacctccg gectgtecta cgtettecte caccecctee tccgagaata catggccaaa 720
ggccacctcc agacggcetga gaaattcggg atccagagtc ggetggegece ccecggecgtc 780
aacgacccgg gegecgagtg gatctacgge gccaaccteg actggacggg gaagetggtc 840
gagcgcgcca cgggcectgga cctggagcag tacctccaag agaacatctg cgegeegetg 900
aacatcaccg acatgacctt caagctgcag cagcgacccg atctgetgge geggegegee 960
gaccagacgc accgcaacaa ggcggacggce cgeetgeget acgacgacte ggtgtacttc 1020
cggtccgacg gcgacgagtg ctttggggge cagggggtct tetcgggecce cgaatcctac 1080
atgaaggtcg tgcactccct gctgcagege 4gacgggcgcc tgctgcggec cga;gaccgtg 1140

gacttgatgt tccagcccge getcgatgeg caaacggaga agcagatgaa ccagcatatg 1200
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gacgcgagcc cgcacatcaa ctacggtggg ccgatgccca tggtgttgeg geggagtttt 1260
gggcttggtg ggatgattge cttggaggat ctggatggge agaagtggeg ccgaaaggge 1320
tgtttaacct ttggcggegg gecgaatatt gtatgggtaa tgttactetc agecctacge 1380
ttcgttttct tcttcttctt cticttctte ttetgeteta getga 1425

<210> 51

<211> 413

<212> PRT

<213> Monascus pilosus

<400> 51

Met Arg GIn Phe Leu Ser Ser Asp Arg lle Asn Ser Glu lle Pro GIn

1 5 10 15

Glu Lys Ser Glu Met Val Gly Phe Ser Asp lle Asp Asn Ser Ser Arg
20 25 30

Gin lle Lys Glu Met Glu Ala Ala Phe Arg Ser Ala Val Lys Thr Gly
35 40 45

Gin lle Pro Gly Ala Val lle Met Ala Arg Asp His Ser Gly Arg Leu
50 55 60

Asn Tyr Thr Arg Cys Phe Gly Ala Arg Thr Val Val Arg Asp Glu Cys
65 70 75 80

Asn Arg Leu Pro Pro Met Gin Val Asp Thr Pro Cys Arg Leu Ala Ser
85 90 95

Ala Thr Lys Leu Leu Thr Thr lle Met Ala Leu GiIn Cys Val Glu Arg
100 105 110

Gly Leu Val Arg Leu Asp Glu Thr Val Asp Arg Leu Leu Pro Asp Leu
115 120 125 .
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Ser Ala Met Lys Val Leu Glu Gly Phe Asp Ala Ala Gly Glu Pro Lys
130 135 140

Met Arg Glu Arg Lys Gly Lys lle Thr Leu Lys His Leu Leu Thr His
145 150 155 160

Thr Ser Gly Leu Ser Tyr Val Phe Leu His Pro Leu Leu Arg Glu Tyr
165 170 175

Met Ala Lys Gly His Leu GiIn Thr Ala Glu Lys Phe Gly lle Gin Ser
180 185 190

Arg Leu Ala Pro Pro Ala Val Asn Asp Pro Gly Ala Glu Trp lle Tyr
195 200 205

Gly Ala Asn Leu Asp Trp Thr Gly Lys Leu Val Glu Arg Ala Thr Gly
210 215 220

Leu Asp Leu Glu Gin Tyr Leu Gin Glu Asn lle Cys Ala Pro Leu Asn
225 230 235 240

lle Thr Asp Met Thr Phe Lys Leu GIn GIn Arg Pro Asp Leu Leu Ala
245 250 255

Arg Arg Ala Asp Gin Thr His Arg Asn Lys Ala Asp Gly Arg Leu Arg
260 265 270

Tyr Asp Asp Ser Val Tyr Phe Arg Ser Asp Gly Asp Glu Cys Phe Gly
275 280 285

Gly GIn Gly Val Phe Ser Gly Pro Glu Ser Tyr Met Lys Val Val His
290 295 300

Ser Leu Leu GiIn Arg Asp Gly Arg Leu Leu Arg Pro Glu Thr Val Asp
305 310 315 320
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Leu Met Phe Gin Pro Ala Leu Asp Ala Gin Thr Glu Lys GIn Met Asn
325 330 335

GIn His Met Asp Ala Ser Pro His lle Asn Tyr Gly Gly Pro Met Pro
340 345 350

Met Val Leu Arg Arg Ser Phe Gly Leu Gly Gly Met lle Ala Leu Glu
355 360 365

Asp Leu Asp Gly Gin Lys Trp Arg Arg Lys Gly Cys Leu Thr Phe Gly
370 375 380

Gly Gly Pro Asn lle Val Trp Val Met Leu Leu Ser Ala Leu Arg Phe
385 390 395 400

Val Phe Phe Phe Phe Phe Phe Phe Phe Phe Cys Ser Ser
405 410

<210> 52

<211> 1394

<212> DNA

<213> Aspergillus terreus

<400> 52 _ :
atgggatcca tcattgatgc tgctgcggca gcggatccgg ttgttctgat ggaaaccgec

ttccgcaagg ccgtgaaatc caggcagatc cccggggegg tcatcatgge ccgagattge

60 .

120

agtggtgaga gaccccaatc ggaccccttt gcgacaatta caagcacacc gagacgaatg 180

acagcgggac atacctaggc aatctaaatt atécgcgctg cttcgggget cggacggtge 240

gacgggacga gtgcaatcag ctgccgecge tacaggtcga cacccectge cggetcgecca 300

gtgcgaccaa getgctgacc acgatcatgg ccctacaatg catggagegce ggtctcgtgg 360

acttggatga gacggtggat aggctgcttc cggatttgag cgcgatgccc gtgctggagg 420

ggtttgacga cgcgggaaac gcaagattgc gagagcgtcg ggggaagatc acgetgcgge 480

acctgctgac gcatacatcg ggactgtcgt acgtcttcct ccatcegttg ctccgggaat 540
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acatggccca gggccacctc cagtcggcag aaaagtttgg catccagagt cgcctggcgé 600
cgececggecgt caacgacccet ggggcggagt ggatctacgg cgccaacctg gactgggegg 660
gtaagctegt cgagecgggec accggecteg acctggagea gtacctgcag gagaatatct 720
gtgcgecgcet gggeatcace gacatgécct ttaagctgca gcaacggecg gatatgettg 780
cgegeeggge cgaccaaacg caccgcaact cggeggatgg gegectgege tacgacgact 840
cggtctactt ccgggccgat ggagaggagt gettcggegg ccagggggtg ttetcgggee 900
ctgggtccta tatgaaggtg cttcactcge tgttgaageg agacgggctc ctgctgcage 960
cacagaccgt ggacttgatg tttcagcctg ccctcgagec gcgactcgaa gagcagatga 1020
accagcacat ggacgccagc ccacatatca actacggtgg gccgatgece atggtccttc 1080
gtcgcagctt tgggcetgggg gggatcatcg ccttggagga tctggacgga gagaactggc 1140
gccgaaaagg ttecttgacce tttgggggtg geccaaacat tgtgtgggta agetcggete 1200
ctagattcct ttggtttatg tcaccttcaa tgttgatcca gcctactaag.tgctattgta 1260.
attagcaaat cgaccccaaa geccggcectgt gcacccttge gticttccaa ctggaaccet 1320
ggaatgaccc ggtctgtcgt gatctgacac gcacattcga gcatgccatc tatgcgcagt 1380
accagcaggg ttaa 1394

<210> 53

<211> 413

<212> PRT

<213> Aspergillus terreus

<400> 53

I:/Iet Gly Se5r lle lle Asp Ajllg Ala Ala A|a1lgla Asp Pro Val Val Leu

Met Glu Thr Ala Phe Arg Lys. Ala Val Lys Ser Arg Gin lle Pro Gly
20 25 30

Ala Val lle Met Ala Arg Asp Cys Ser Gly Asn Leu Asn Tyr Thr Arg
35 40 45
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Cys Phe Gly Ala Arg Thr Val Arg Arg Asp Glu Cys Asn GIn Leu Pro
50 55 60 '

Pro Leu GiIn Val Asp Thr Pro Cys Arg Leu Ala Ser Ala Thr Lys Leu
65 70 75 80

Leu Thr Thr lle Met Ala Leu Gin Cys Met Glu Arg Gly Leu Val Asp
85 90 95

Leu Asp Glu Thr Val Asp Arg Leu Leu Pro Asp Leu Ser Ala Met Pro
100 105 110

Val Leu Glu Gly Phe Asp Asp Ala Gly Asn Ala Arg Leu Arg Glu Arg
115 120 125

Arg Gly Lys lle Thr Leu Arg His Leu Leu Thr His Thr Ser Gly Leu
130 135 140

Ser Tyr Val Phe Leu His Pro Leu Leu Arg Glu Tyr Met Ala Gin Gly
145 150 155 160

His Leu GiIn Ser Ala Glu Lys Phe Gly lle Gin Ser Arg Leu Ala Pro
165 170 175

Pro Ala Val Asn Asp Pro Gly Ala Glu Trp lle Tyr Gly Ala Asn Leu
180 185 190

Asp Trp Ala Gly Lys Leu Val Glu Arg Ala Thr Gly Leu Asp Leu Glu
195 200 205

GIn Tyr Leu Gin Glu Asn lle Cys Ala Pro Leu Gly lle Thr Asp Met
210 215 220

Thr Phe Lys Leu GiIn GiIn Arg Pro Asp Met Leu Ala Arg Arg Ala Asp
225 230 235 240
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GIn Thr His Arg Asn Ser Ala Asp Gly Arg Leu Arg Tyr Asp Asp Ser
245 250 255

Val Tyr Phe Arg Ala Asp Gly Glu Glu Cys Phe Gly Gly Gin Gly Val
260 265 270

Phe Ser Gly Pro Gly Ser Tyr Met Lys Val Leu His Ser Leu Leu Lys
275 280 . 285

Arg Asp'GIy Leu Leu Leu GIn Pro Gin Thr Val Asp Leu Met Phe Gin
290 295 300

Pro Ala Leu Glu Pro Arg Leu Glu Glu GIn Met Asn GIn His Met Asp
305 310 315 320

Ala Ser Pro His lle Asn Tyr Gly Gly Pro Met Pro Met Val Leu Arg
325 330 335

Arg Ser Phe Gly Leu Gly Gly lle lle Ala Leu Glu Asp Leu Asp Gly
340 345 350

Glu Asn Trp Arg Arg Lys Gly Ser Leu Thr Phe Gly Gly Gly Pro Asn
355 360 365

lle Val Trp Gin lle Asp Pro Lys Ala Gly Leu Cys Thr Leu Ala Phe
370 375 380

Phe Gin Leu Glu Pro Trp Asn Asp Pro Val Cys Arg Asp Leu Thr Arg
385 390 395 400

Thr Phe Glu His Ala lle Tyr Ala Gin Tyr GIn Gin Gly
405 410



